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INTRODUCTION 


s  h-  t  fu  reP°r‘  ,nClUdOS  abSlraCtS  and  bibliographic  lists  on  contractual 
objects  that  wore  completed  in  May,  1973.  The  major  topics  are-  laser 

technology,  effects  of  strong  explosions,  geosciences,  particle  beams  and 

ma  erial  sciences.  A  section  on  items  of  miscellaneous  interest  is  also 
included. 


Laser  coverage  is  generally  limited  to  high  power  effects;  all  current 
laser  material  is  routinely  entered  in  the  quarterly  laser  bibliographies. 

An  index  identifying  source  abbreviations  and  a  first-author  index  to 
the  abstracts  are  appended. 
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A.  Abstracts 


Zverev,  G.  M.  ,  V.  S.  Naumov,  and  V.  A. 

Pashkov.  Seif-focusing  of  ultrashort  laser 
Toulses  in  solid  dielectrics.  FTT,  no  2 
1973,  575-576. 

A  hr'  A  dcscriPti°n  is  given  of  filament  formation  from 
se  focusing  in  several  dielectrics,  including  fused  and  crystalline 
quartz,  leucosapphire  and  type  K-8  glass.  A  mode-locked  Nd  glass 
laser  was  used,  generating  5  picosecond  bell-shaped  pulses  with  a  17 
nsec  repetition  rate.  A  combination  of  a  Pockels  cell  and  a  nitrogen  gas 
switch  was  used  to  segregate  one  or  more  pulses,  which  were  amplified 
o  0.  j  and  focused  in  the  target  at  6. 5  and  20  cm  focal  lengths.  The 
discussion  ts  mainly  on  the  difference  in  filament  formation  from  a  single 
vs.  multiple  pulses;  Fig.  1  is  a  typical  result,  showing  successive  variation 


Fig.  1.  Filament  formation  from  ultrashort  pulses. 

two  pulses'2  Sapph^re'  sinSle  P^se;  b-  in  quartz, 
cm,  PpUhc,tos  xU  °W  mCident  ra<iiati°n:  J  =  6'  5 


n  he  self -focus  point.  With  the  focal  length  at  f  =  20  cm,  filaments  on  the 

r  er  of  cm  long  were  observed.  Additional  data  are  given  showing 

.  ament  growth  and  progression  toward  the  focusing  lens  as  pulse  power  is 

increased,  and  the  progressive  breakdown  mechanism  is  discussed 
qualitatively. 
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Lugovoy,  V.  N.  ,  and  A.  M.  Prokhomov. 
Heating  and  confinement  of  plasma 
£rossed  light  beams.  ZhETF  P,  v.  17, 
no.  1,  1973,  52-55. 


A  new  method  of  plasma  heating  by  a  pulsed  laser  radiation 
■s  introduced  to  produce  a  nuclear  fusion  reaction.  The  method  consists 

a  mg  a  material  by, wo  beams,  e.g.,  emitted  by  the  same  laser 

n  ersecting  at  some  angle  a.  In  contrast  to  previously  discussed  techniques 
‘  °d  enabl<iS  hCatine  the  —h  tonger  than  the  time  of  hydro-  ' 

u  ir  a  rr;r; and  °btams  a  swn  —  — — «■»  r 

surface  area  of  the  heated  plasma  volume. 


fen  ,  ■  Inter£erence  °f  lhe  two-focused  beams  intersecting  near  their 

cal  regions  of  diam.  d4>  and  »2  produces  three-dimensional  "inicro- 

;TS  “  P0t0n,iaI  prevents  plasma  dissipation  if  the 

electromagnetic  field  pressure  d  on  t-ho  k  j 

_  •  P  Plim  °n  the  boundary  surface  of  a  micro¬ 

region  is  greater  than  plasma  pressure  p  Assuming 

_  u  i  j  .  ,  Ppl’  Assuming  the  condition  n  > 

PP1  Olds  Within  the  time  interval  (t,  -  M,  where  .  is  the  time  of  total"” 

ionization,  the  time  dependence  of  power  p  ft)  is  shown  to  be  exponential  for  a 
typical  laser  pulse.  The  above  as  sumption*  is  then  valid,  if  the  ^ 


rK  <  Ml) 


or 

*  — .  • 


;hrdr;nh: to,ai  tt  volume  co,’£incd  to  the  .  »« 

V  ^  '  11  13  efficiency  of  optical  energy  conversion  into  thermal 

energy.  Plasma  temperature  T,  a,  maximum  p,  is  given  by 


6  nkV 
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where  n  is  the  ion  density  and  E  is  thp  tntoi 

A  7  MCI  Lj  is  the  total  energy  m  the  laser  pulse 

Application  of  (1)  and  72}  to  -i  n  t  i  ,  22-3  H 

l  >  ana  (2)  to  a  D-T  plasma  (n  =  5xl0^cm  3)  heated  bv 

laser  pulses  with  E  =  3xl04  j  and  p  10"1  gave  r  <10“9s 

,  dee'  F:tl  diS3iPatio"  of  the  plasma  wUh  d  4>=  5x10  Am 
^  4X10  «-'«•-*  0^  magnitude  than  T 

confinement  is  feasibU  oven  for  the  case  when  material  lager  StiOnl.H 

whir!”  ii:r  Smal!6r  ‘han  ““  !0,’8th  °f  "‘ot'oeegicns,  provided  i»VT 
e  ,  is  the  sound  velocity  in  the  plasma.  Shorter  laser  pulses,  ,.g*  P' 

p  3x10  sec,  would  promote  a  greater  dP  qm-r  4  *•  8‘  ’ 

^  t,rcaiei  ptcasma  contraction  and  increisp 

n  in  the  microregions  increase 


Fonkich,  M.  Ye.,  I.  S.  Lutsik,  B.  T. 
piven ' ,  and  M.  V.  Sidenko.  Effect  of 
longwave  laser  radiation  on  latent  ■.m.ipp,, 

ZhNiPFiK,  no.  6,  1972,  465-467. 

The  dissipative  effect  of  CaAs  laser  radiation  at  A  =  850  mu 
on  the  latent  image  in  an  SP-1  plate  and  type  FI  10  or  M7  5  h  ,  T 

SlUdiet'  ^  *  scnsitometric  technique.  The  radillion  ZlTZuy 

'  and  ratios,  respectively.  In  contrast  ,  „  the  effect  of  red  thermal 

shiftTlh  r  :rdiali°n  “*  inCreaS"e  dUra,i°"  and  ‘““•“r  -used  a 

he  equilibrium  optical  density  D„  position  towards  higher  densities 

e  characteristic  curve.  Nearly  total  dissipation  of  the  latent  image 

can  be  achieved  by  exposure  to  laser  beams  tor  times  3  or  4  orders  of  m  •, 

snorter  than  with  thermal  sources.  The  specificity  of  the  laser  effect 

a  attr, bated  to  a  two-photon  process.  The  optical  density  is  also  found  to 

decrease  nonlinear, y  with  decrease  in  User  beam  power  density 


Botaneii,  A.  I.,  L.  P.  Danilenko,  T.  N. 
Boladze,  Yc.  F.  Semiletova,  B.  M. 
Zhiryakov,  and  A.  K.  Fannibo.  FeasibiliU 
of  supplementary  alloying  of  R-18  steel 
surfaces  by  laser  beam.  FiKhOM,  no.  6, 
1972,  22-26. 


,  „  .  ExPer'me"lal  data  were  obtained  on  localized  surface  alloying 

°  tfilt-speed  steel  by  a  quasi-cw  pulsed  ruby  laser  beam.  Graphite 

and  VK-3 ,  VK-6,  or  T15K6  standard  mixtures  for  hard  alloys  were  used 
as  source  alloying  elements  to  test  the  feasibility  of  developing  a  steel- 
base  tool  with  improved  cutting  and  wear  resistance  characteristics  A 

“s  drti0"  faSOr  PUlS°  WaS  USed  at  15  25  J  output  energies  and 

to  5x10  w/cm  power  densities.  The  exposed  region  was  conditionally 

ivi  e  into  a  fused  zone  and  an  adjacent  transitional  zone  (Fig.  1). 


Fig.  1.  Shape  and  parameters  of  irradiated  region. 

Tabulated  D,  d,  H,  and  h  values  (D-  heal  treatment  region  diameter, 
d-  fusion  diameter,  II-  heat  ir  'ment  region  depth,  and  h-  quenching 
regmn)  varied  as  functions  of  rad,  on  energy  and  power  density,  and 
material  composition.  D  may  be  increased  and  H  decreased  by  varying 
l  e  power  density.  No  craters,  ablation  or  any  sign  of  specimen  destruction 
even  at  a  power  density  of  m  '  w/cm2  was  observed.  A  localized  spectrum 


analysis  indicated  a  significant  change  in  the  chemical  composition  of 
the  irradiated  volume;  e.  g.  increases  in  the  carbon  or  tungsten  contents 
of  the  metal.  Micrographs  of  the  etched  surface  reveal  the  microstructure 
of  the  melt.  Depth  microhardness  data  (Fig.  2)  show  that  the  transitional 


Fig.  2.  Microhardness  distribution  in  irradiated 
region  of  a  P-18  plus  BK6  composition;  1  -  non- 
lrradiated,  hardened  control  specimen'2  3  4- 

specimens  irradiated  at  106 ,  5x10$,  and  105'w/cm2 
power  densities,  respectively;  5  and  6  -  nonir radiated 
steel  specimens  annealed  at  650°  and  850  °  C. 

or  region  of  secondary  hardening  exhibits  maximum  hardness.  Zones  of 
varying  hardness  at  differing  depths  era,  be  obtained  by  selecting  a  suitable 
irradiation  regime.  Hardness  increased  after  heat-treatment  of  irradiated 
specimens.  ^Analysis  of  Debye  powder  diagrams  of  specimens  irradiated 

at  5x10  -10  w/cm  and  air -cooled  indicates  a  characteristic  increase 

of  the  a-Fe  lattice  parameter.  The  authors  conclude  that  lattice  expansion 

is  due  to  the  alloying  elements  and  the  carbides  dissolved  in  the  matrix 
mate  rial. 


Supplemental  surface  alloying  of  a  high  alloy  steel  by  laser 
beam  was  thus  found  to  be  feasible.  The  resulting  alloy  composition  depen 
on  the  powder  used  for  alloying  and  the  beam  parameters.  The  selection 
of  a  quasi-cw  irradiation  regime  is  justified  by  the  ease  of  controlling 
radiation  parameters  and  the  absence  of  metal  destruction. 


Basov,  N.  G.,  E.  M.  Belenov,  V.  A. 
Danilychev,  O.  M.  Kerimov,  and  I.  B. 
^ovsk*  Optical  breakdown  in  compressed 
gases  from  CCU  laser  radiation.  ZhETF, 
v.  63,  no.  6,  1972,  2010-20L4. 


The  optical  strength  of  atomic  and  molecular  compressed 
gases  was  studied  theoretically  and  experimentally,  to  determine  the  break¬ 
down  threshold  parameters  of  IR  laser  emission  in  gases  under -100  atm. 
pressure.  Optical  breakdown  in  compressed  gases  by  a  laser  beam  is 
treated  as  a  cumulative  ionization  process.  In  the  case  of  atomic  or 
molecular  gases  at  pressures  p  >  1  atm  and  relatively  high  laser  radiation 
power  density  q(p)  the  ion  cumulation  constant  is  given  by 


Y-A/t, 


(1) 


where  r  =  1/a  is  the  characteristic  time  in  which  the  laser  energy  accumulates 
on  an  electron  in  the  amount  c  nearly  equal  to  the  atomic  ionisation  potential 

'  ^  k  ‘S  *he  Pr0baWUt>'  °f  elc«r°"  fansi.  through  the  excitation  zone  of 
electron  therms.  At  higher  p,  the  bremsstrahlung  effect  on  excitation  of 

vibrational  molecular  levels  must  be  taken  into  account  in  calculation  of  y. 

T li6n  the  expr e  s  s  i on  f or  y  bee ome s 


Y  =  kQ  oxp  | - 

'2  ai  ) 


(2) 


where  0  =  i/a  is  the  frequency  of  electron  inversion  in  the  energy  zone  [o,  i] 

a  (C y~  a  -l)  A6(c-1)  IS  the  rate  of  electron  losses  in  vibrational  excitation 

.  is  the  energy  corresponding  to  a*(c>  maximum,  and  A  is  the  characteristic 
'width”  of  the  OT(e)  function. 
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Experiments  were  done  in  which  breakdown  in 
gases  was  induced  by  0  5  ,  pulses  f  in  compressed 

laser,  generating  a,;  J  2  Z  ^7  “  ^ 

mirror  into  a  chamber  filled  th  6am  f°CUSed  by  a  spherical 

measurements  showed  £ h ^  ~  —  r 

—  a<  .-.0  atm  p,!  th~Sh°ld  <*  “  -  8ases 

creases  with  increased  p  (Fig.  1).  At  p  >  10  atn 

m  ^ stF  cm2 


SO  go 
0’  atm 


Fig.  1.  Threshold  intensity  of  ontir^l  Kro  n.j 
in  compressed  gases  from  rn  i  1  breakdown 
vs.  pressure.  gaSeS  from  CO.,  laser  radiation, 


q-=  m  molecular  gases  increases  rapidly  but  q*  in  w 

not  increase  At  hiph  ’  q  n  He  UP  to  50  atm  does 

^  ni8h  field  potentials  fa  >  , 

determined,  according  to  (1),  by  the  lae  ~  ’  P  Ca  StrenSth  of  a  gas  is 

W*(P)  minimum  for  breakdown  in  H  er  pu  Se  energy  W*.  The  calculated 

experimental  curve  ,n  F,  un  C0"eSP°ndS  30  **».  while  the 

optical  strength  of  a  modular  £»  £**'*"  *  ^  “  P~  «  “»•  The 

radiation  power.  For  N  at  p  -  ,  ,  according  ,o  <2>,  by 

107  w/cm2  from  (1,  „  ?  "  “  '  ^  =  10  w/™  *«»  (2,  and  , 

om  (1).  It  is  concluded  that,  at  low  p  q*  -  Q*,  *  . 

decreasing  function,  whereas  at  high  p  q,  increases  as  p2  n  *  ^ 

an  example,  q*fr>i  for  a  -  in  j-  P  •  Psing  N~  as 

P  =  20-3  0  atm  '  ^  radlat,°n  *»  --se  rapidly  from 


Letokhov,  V.  S.  ,  and  A.  A.  Makarov. 

Vibrational  excitation  kinetics  of  molecules 
by  infrared  laser  radiation.  ZhETF,  v.  63, 
no.  6,  1972,  2064-2076. 

Selective  excitation  of  vibrational  degrees  of  freedom  by 

powerful  IR  laser  pulses  is  analyzed.  Results  show  that,  at  a  high 

excitation  power,  saturation  of  even  the  first  vibrational  level  of  a 

molecule  takes  at  least  r  J a,  where  T  .  is  the  rotational  relaxation  time 

rot  rot 

and  q  is  the  fraction  of  molecules  excited  to  the  same  rotational  level.  This 
"bottleneck  effect"  is  shown  to  essentially  restrict  the  resonance  excitation 
rate  of  a  molecular  system  to  higher  vibrational  levels.  This  restriction 
of  the  accumulation  rate  of  vibrational  energy  E  exists  in  both  excitation 
models  examined  (by  successive  transitions  and  by  vibration  -vibrational 
exchanges).  The  nonequilibrium  distribution  function  u  (x,  t)  of  vibrational 
levels  is  formulated  for  both  models.  In  the  most  general  case,  due  to  the 
bottleneck  effect  the  E  transfer rable  to  a  molecular  system  is  restricted 
by  the  relation 

(htof1  dE/dt  <  q/2 Trf)t, 

where  ho.' is  the  transition  energy.  The  authors  conclude  that  the  restriction 
on  the  excitation  rate  of  molecular  vibrations  seriously  impedes  selective 
vibrational  heating  of  the  molecules,  and  consequently  the  promotion  of 
selective  chemical  reactions  by  monochromatic  IR  laser  radiation. 
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Rayzer,  Yu.  P.  Discharge  propagation 
and  confinement  of  a  dense  plasma  by 
electromagnetic  fields.  UFN,  v.  108, 
no.  3,  1972,  429-463. 

This  is  an  up-to-date  systematic  review  and  analvsis  of 
known  experimental  and  theoretical  research  data  on  continuous  discharge 
pla-ma  generation,  and  its  confinement  in  an  electromagnetic  field 
Soviet  sources  comprise  75%  of  the  55  references.  The  data  reviewed 
are  divided  into  three  main  groups  according  to  the  type  of  discharge 
propagation  regime;  supersonic  shockwave,  subsonic  equilibrium  heat 
conduction,  and  nonequilibrium  ionization  wave  regimes.  An  analogy  is 
drawn  between  the  different  discharge  propagation  regimes  and  detonation 
or  slow  burning  mechanisms  of  combustion.  Thus,  the  supersonic 
propagation  of  the  laser  plasma  front  in  air  is  related  to  optical  detonation, 
w  ich  may  be  treated  as  a  hydrodynamic  discontinuity  by  analogy  with  a 
detonation  wave  in  combustion. 


Flow  propagation,  e.g.  at  ~40  m/sec,  of  the  plasma  front 
initiated  by  a  spark  discharge  in  air,  and  maintained  by  a  focused  laser 
beam  with  subthreshold  intensity,  is  interpreted  as  a  slow  burning  of  the 
laser  beam.  In  Ihis  case,  the  optical  discharge  propagates  by  a  heat 
conduction  mechanism.  The  same  mechanism  explains  generation  of  a 
dense  low -temperature  plasma  by  h-f  discharge  in  a  static  gas  at  atmospheri, 
pressure,  or  in  a  gas  flow  through  an  induction  plasma  torch,  "flame" 
propagation  in  atmospheric  air  in  s.h.f.  waveguides,  s.h.f.  discharge 
m  a  gas  flow  in  plasmatrons  of  different  geometry,  or  in  a  Kapitsa  resonator, 
ar,  well  as  arc  discharge  in  a  plasmatron  in  the  absence  of  gas  flow. 
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Temperature  determination  and  h.f.  or  s.h.f.  discharge 
stabilization  are  discussed  for  the  cited  configurations.  One  chapter  is 
devoted  to  stabilization  of  an  optical  discharge  in  an  optical  plasmatron  by 
laser  beam  focusing,  a  subject  frequently  reported  on  by  Rayzer.  A 
nonequilibrium  ionization  wave  regime  is  established  in  a  pulsed  discharge 
in  stationary  inert  gases  with  a  cesium  vapor  admixture,  owing  to  electron 
thermal  conductivity.  The  well-known  static  discharge  contraction  in  a 
d.c.  field  is  variously  explained  by  radiation  or  heat  transfer  to  the  wall. 

The  ionization  wave  in  a  shockwave  or  spark-induced,  localized  inert 
gas  plasma  in  a  s.h.f.  waveguide  propagates  by  the  mechanism  of 
resonance  radiation  transfer.  In  contrast,  the  ionization  wave  initiated  by 
s.h.f.  discharge  in  a  molecular  gas  (N-,,  air)  propagates  by  a  thermal 
conduction  mechanism.  Another  possible  mechanism  of  optical-discharge- 
induced  wave  propagation  is  the  superdetonation  heat  conduction  regime 
which  prevails  at  a  beam  intensity  higher  than  that  which  initiates  supersonic 
detonation.  Plasma  temperature  in  this  case  attains  several  million  degrees 
and  the  discharge  wove  propagates  with  a  velocity  higher  than  the  shock 
wave  velocity.  This  regime  is  analogous  to  the  heat  wave  generated  at 
an  early  stage  of  very  strong  explosions. 


Finally,  the  radiation  mechanism  is  discussed  in  relation 
to  propagation  of  a  laser  spark  from  giant  pulses.  The  breakdown  wave 
initiated  by  a  focused  laser  beam  with  intensity  above  the  breakdown 
threshold  propagates  at  "phase'-  velocities  by  a  mechanism  basically 
different  from  all  cited  mechanisms. 


f;;ilt‘y<:V‘  A-  A..  CL  Laval',  T.  O.  Ncyl, 

M.  N.  Rozenblyum  and  R.  Z.  Sagdeyev. 

— rSe  par arnatr ic  scattering  of  a  nnn- 

Ijneai^e lcctromagnetic  wave  in  plasma 
ZhETF,  v.  17,  no.  1,  1973,  48-52. 

rps  n  aUth°rS  COnsidl’r  parametric  instability  processes 

e;P°nS,Me  *“  lhe  ™S°”  *  -idem  electromagnetic  wave  energy 

into  the  energy  of  "Dlasm-i  nenin  *  • 

wavel^  ,  P^ma  oscillation,  namely,  decays  of  photon  (pumping 

wave)  -*  plasmon  +  phonos.  (tonic  sound),  and  photon  -plasma  +  , 

The  first  of  these  processes  tahes  place  a  Specific  U  ye  r  of  L 

where  the  frequency  of  an  incident  c-m  wave  is  approximately  equal^ 

plasmon  electron  frequency  (oc  -  oj  i  u/Kii  " 

M  icnc y  (tc  _  CO  )  while  the  second  process  „i 

when  plasma  density  n  -  n  /4  k  Process  takes  place 

density  n  -  nc  /4  where  11  is  critical  density.  In  addition 

parametric  instability  is  poss.b.e  when  the  energy  of  a  plpin 
converted  into  scattered  e-m  radiation.  Phis 

can  ,TTl°n  +  PlaSm°n'  ph^^o,o„  +  phonon.  These  process. 

”  PaCe  and  “  lhC  °UtCr  part  of  a  corona  where  densityn  «  n  /4  a, 

an  he  serious  i,  the  incident  e-m  wave  will  be  scattered  before  reac^'g 
the  region  where  n  =  n  / 4.  eaching 

The  question  is  then  considered  as  to  whether  the  scattered 
e-m  starting  from  an  initial  ievel  of  thermat  no.se,  and  propagating  - 

e  homogeneous  plasma  corona,  can  be  amplified.  Since  the  process  of 
inverse  parametric  scattering  ,s  complex,  an  approximate  quasilinear 
a  yt.ca  model  of  the  processes  in  the  form  of  a  third-order  ordinary 
.fferentta  equation  is  used.  The  solution  of  this  equation  is  ob.aLeT  on 
has  of  which  the  instability  increments  and  amplification  factors  'for 

Sta‘Ur,”S  ""  c stablished .  It  ,s  concluded  .ha,  the  pumping  wave 

almost  entirely  converts  into  scattered  e  m  ,.  ,. 
n  .  c  e-m  radiation  and  the  incident 

flow  ol  energy  rapidly  decreases  inside  the  corona  rt  •  u 

radiTtl01  “"I  inhaPPllCaMU  °”lyf°r  *  limUed  -«cnsi,y  SofTPdaemed  ^ 
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irradiation  dama 


or  within 


Kvantovaya 


internal  and  exit  face 


is  an  extension  of  studies  by  the  author,  on  pulsed  laser 
datnage  °  various  ranspar  „t  dielectrics  (of.  February  '972  Report,  pp.  2 

3).  In  the  present  ease  type  K-8,  LK-5  and  TF-5  glass  spe,  imens  were 
exposed  to  13-40  ns  ruby  laser  pulses  over  a  medium  focal  range  <3<f<8cm> 
and  pulse  energtes  varying  from  threshold  up  to  1.2.,,  or  about  15  times 
reshold.  Results  are  treated  for  the  three  general  cases  of  input 
surface  damage,  internal  damage,  and  exit  face  damage.  Crater  geometry 
Moment  formation  and  crack  propagation  data  are  given  for  all  cases  and 
compared.  Restdual  stress  patterns  were  also  observed  under  polarised 


Fig.  a.  Internal  breakdown  in  glass  (x  16.8) 
a-  along  beam  axis;  b-  normal  to  beam. 


u® 


sy^ 


Fig.  2.  Exit  face  damage. 

a-  crater  from  low -intensity  pulses,  (x36)- 

lx  IbW"  PO  afiZ,e^  "*hl-  hish-imensitypul.e 

(  lo.b),  in  (c),  1  denotes  specimen,  2  its 
image  arrow  is  laser  beam  direction 

respectively.  Although  different  for  the  three  ,ypes  Qf  ^  da 

ecf  w«"  qualitatively  the  same,  hence  the  results  are  typical  tor 
aLl  specimens. 


Gurevic'i,  G.  L.  ,  and  V.  A.  Murav'yev. 

^££L°i. laser  irradiation  on  thin  films. 

FiKhOM,  no.  1,  1973,  3-8. 

.  nA  lho°rctical  sol“'i°a  i«  presented  to  the  problem  of  heating 

tn  metallic  or  semiconductor  films  by  a  laser  beam,  focused  on  a 

rime,10  10  T0’1  ^  th°  Wlm  SUrfaC°-  Th°  Pr°blem  <"  Preparation 

of  ftlm  elements,  e.g.,  holes  or  bands,  of  a  few  microns  in  size  for 
microelectronic  devices. 


A  general  formula  is  obtained  for  heat  transfer  at  the  film- 
d.electr.c  substrate  boundary,  this  is  applicable  to  the  most  frequently 
used  films  of  thickness  h  =  10  cm  heater!  k  e 

withX>0  1,0-4  •  cm-  heated  by  a  focused  laser  beam 

~  Cm'  W“h  th°  citod  formula  an  analysis  was  made 

o  1  m  heating  by  a  c-w  laser  beam  (stationary  case)  and  a  free-running 
pu  sed  laser  (nonstationary  case).  Threshold  power  density  for  film 
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nreakdown  wa8  determined  to  be  3  0%  higher  in  the  nonstationary  case 

The  authors  conclude  .hat  during  the  initial  heating  period  of-lp'8  -  io'8  sec 

Lrtrj".-"*  °f  T<#’  “  attai"  Sta“0nary  -«*»«■■«»  following 

SeC*  attaI',S  “S  stat^onary  value  in  all  points  at  the  same  rate. 


Andreyev,  V.  C.  ,  and  P.  1.  Ulyakov.  Thermo- 
£jaltic_stresses  in  a  plate  from  a  cylindrical 
isurce  with  an  arbitrary  time-in,-.....  -c  ,  , ,  ,  , 
istic.  FiKhOM,  no.  1,  1973  f  27.31 

An  analytical  solution  is  obtained  tn 
quasistatic  problem  of  thermal  elasticity  in  a  plate  h  tT h 
(beam,  source  with  arbt.rary  time  vs.  intensity  f(t/  andtxpon 

o' ^i«mic^:rr:Tr^  1^:  *** in  the 

or  by  different  authors  for  a  Zm  turZZT  ^  characteristic, 

characteristic.  The  components  o'  and  o"  “  ^"Stant  tlme-mtanaity 
o',  andO"  which  W  W  of  thermoelastic  stresses 

tk  ““  ojk  whtch  correspond  to  the  solution  obtained  for  T(r  z  t,  „ 

formulated  as  functions  of  the  thermoelastic  disnl  ’  ’  6 

and  thp  h  f  astlc  displacement  potential  $(r  z  t\ 

and  the  deformation  potential  <p(r,  z,  t).  '  ’  ’ 

Computation  of  a  on  the  fare  ir  -  n  c  , 

shows  that  tensile  CT  reaches  the  tens']  v  •  °  a  ^  ass  Plate  (k  =  12  cm"1) 

its  s  oftenino  a  W  hmit  °f  thc  ™terial  long  before 

s oftening,  and  causes  glass  breakdown  within  several  tens  of  s  , 

start  of  heating.  In  optically  thin  plates  i  .  .  MeC  fr°m  lhe 

of  the  o  values  thus  cole,  i  ,  „  r  with  a  small  kH.  the  deviation 

vaiut  s  thus  calculated  from  the  plane  elastir  • 

to  be  small,  e.g.  ,  0  6%  for  H  -  I  „  ,  1  estimated 

dependent  on  kll.  ‘  ’  and  1S  baSlcally 
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Aliy»  v,  / u.  M.,  ().  M.  Gradov,  and  A.  Yu. 
Klr,y-  Anomalous  dissipation  and  pPnPir,t^. 
of-Ltrong  electromagnetic  radiation  into  a  con- 
fin  ded  plasma.  ZhETF  P,  v.  17,  no.  3,  1973, 
177-179. 


Stationary  penetration  is  analysed  of  a  transverse  electro¬ 
magnetic  wave  into  a  semi-confined  plasma  (s  >  0)  with  allowance  for 
external  energy  (S'  ) conversion  into  energy  (S1)  of  longitudinal,  plasma 
and  acoustoionic  noise  parametrically  interacting  in  a  nonhomogcneous 
pumping  field.  Transverse  wave  incidence  is  assumed  to  be  normal  and  its 
requency  0-o  close  to  a.'p  of  the  plasma.  Parametric  interaction  between 
noise  types  is  localised  near  the  boundary.  The  Str-  S1  conver  ion  occurs 
outside  the  interaction  region  where  increasing  longitudinal  noise  decreases 
he  amplitude  EJs)  of  a  transverse  wave.  The  depth  of  pumping  wave 
penetration  decreases  according  to  the  formula 


L 


2k 


Inf  S 


1  r 


>,r  >  s£ 


(1) 


where  k  is  the  maximum  value  of  k" 

z  * 

and  plasma  waves.  The  formula  for 

equation  for  k  . 

z 


the  incremental  rise  of  acoustoionic 
k  is  derived  by  solving  a  dispersion 


*  -  -  C4uency  V  .  cor 

to  L  of  (1)  is  estimated  to  be  significantly  higher  than  the  usualp  In  the 
example  given  for  H  plasma  with  ne  =  1021/cm3  and  Te  =  16  keV.'heated  by 
a  Nd  giass  laser  a.  ^  =  1.78xl015  sec’1  and  E<>  <  6 .  ,0* V/cm.  we  thus  have 


3q,cp 


/\i  =  5  •  10~6  f 


(2) 
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11  •  Keienl  SelbL.-l.inns 


i-  Beam-Target  Effects 


Abrikosova,  I.  I.,  and  B.  V.  Anshukov.  Role  of  laser  self- 

l££HsmgJri  breakdown  of  liquid  He4.  ZhETF,  v  64  no  4 
1973,  1141-1145.  ’  ’  ' 


Bergel  son,  V.  I.  ,  and  I.  V.  Nemchinov.  Plane  self- simile 
v.  3  7,  1973,  236-242.  ' 


Karyakin,  A.  V.,  A.  M.  Pchelintsev,  A.  I.  Shidlovskiy,  Ye.  K 
Vul  fson,  and  M.  N.  Tsingarelli.  Possiblejaser  application  in 
atomic  absorption  analysis  of  pon-hemica!  objects  ZhPS  v  18 
no.  4,  1973,  610-613.  -  '  '  ' 


“V:  N;  P'  ~  afi°  mecjmnism  of  plexiolass-type  transpiron, 
- £inc£_from  laser  radiation.  MP,  no.  2,  1973  ,  232-238. 


Petrov.  S.  Ya.  ,  and  B.  D.  Faynberg.  Absorpti 


strongly-absorptive  substan 


ption  analysis  of 


—  0iS>  v-  34>  no.  4,  1973,  815-817. 


”•  Jjcam -Plasma  Inters  rt-inn 


Alimov,  D.  T.,  N.  K.  Berezhetskaya,  G.  A.  Delone.  and  N.  B 

““r  . . 

~°-le  fia*  at0m^-  ZhETF>  Y.  64,  no.  4,  1973,  1178-1183 
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lyev,  Yu.  M.  ,  O.  M.  Oradov,  and  A.  Yu.  Kiriy.  Exciting 
^on-acoustic  nSrill?Ji2n^a_i!£a3£_£k3ma  by  means  of 

~  radlat‘°-  IN:  Sb°rnik-  VI  Vsesoyuznaya  konferentsiya  po 
nelineynoy  optike,  Minsk,  1972,  226  p.  (RZhElektron  4/73 
no.  4A308)  ’ 


Barchukov,  A.  I.,  F.  V.  Bunkin,  V.  I.  Ronov,  and  A.  M 

h-rov.  reajcdown_n e a r  a  target  under  CO 

-^l-iad^tion,  and_the_as_s ociated^stroug  recoil  pulse.  ZhETF  P 
v.  17,  no.  8,  1973,  413-416. 


Burakov,  V.  S.  Inertness  criteria  of  a  plasma  to  laser 

ia*a£i2!n.  ZhPS,  V.  18,  no.  4,  1973,  604-609.  - 

Frolov,  V.  a.  ,  and  P.  A  Taraqnu  c_  ,  ,.  . 

,  „  .  ,  larasov.  Spark  discharger  with  an 

_lectncal  or  optical  trimer_  PTE,  no  2>  1973,  no.m 


Markelova,  L.  P.  ,  1.  y.  Netnchtnov.  and  L.  P.  Shubadeyeva  Coolin, 

FT^ns  f;rmed  bv  air  Iron,  laser  radiation  - 

ZhPMTI,  no.  2,  1973 ,  54-63. 


.T-r  ^  ^  ^  plasnta 

^■lullon.-  CAN  BSSR,  no.  4,  1973,  313-315~ 

Razdobreyev,  A.  A.,  and  V.  I.  Bukalyy.  Laser  method  for 

~~ ^ni-llorl  and  combustion  of  mn.,1  p--.^lr.  ,vn7  r._ 
no.  4,  1973,  155-157.  '  '  ’ 
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A.  Abstracts 


2-  Effects  of  Strong  Exnln 


sions 


Voytenko,  A.  Ye.,  M.  A.  Lyubimova, 
and  Ye.  P.  Matochkin.  An  explosive 
tube.  TVT,  no.  6,  1972,  1280- 

1284. 


Experiment  s  with  a  small  size  model  of  an  explosive 
ock  tube  are  described.  The  experimental  unit  and  an  x,  t-gas  flow 
diagram  are  shown  in  Fig.  1.  The  compression  chamber  volume  is 


t,  [isec 

I  1 
39-  I 

r 


/  777  \  \  \  W  V  - 

>  .)  a  /  a  t  tp 


Fig.  1.  Experimental  unit  andx,t-flow  diagram 
2~  kg°f  trotyl  ^50%)  RDX  (50%)  compound; 

m;deTieil!;£amSrbottoC^.indr,Cal  Chamberi'10- 

100  cm3  and  is  filled  with  air  under  normal  conditions.  After  an  erosion 
high  pressure  and  high  temperature  are  obtained,  causing  the  rupture  of 
apiragm  6  resulting  in  a  h.gh-vclocity  gas  flow  in  chamber  9.  Photo¬ 
graphs  of  the  tlow  past  a  sphere  and  a  pointed  rod  are  included  An 
analysis  of  the  photographs  is  made  and  from  the  measurement  of  Mach 
cone  ang,e  a  variation  of  Mach  number  from  3  to  5  was  established.  Since 
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e  flow  is  nonstationary,  the  simplified  flow  may  be  represented  as  in 
Ftg.  1.  It  is  explained  how  flow  parameters  in  particular  portions  were 
etermmed.  The  experimental  values  of  flow  parameters  presented 
are  in  good  agi  eement  with  results  obtained  by  other  authors 


Batsanov,  S.  S.  ,  and  E.  M.  Moroz.  X-ray 
analysis  of  residual  stresses  in  shork- 
compressed  crystals.  FiKhOM,  no.  6  1972 

127-129. 


C  reSUltS  and  meth°ds  of  an  x-ray  analysis  of  CaF?) 
dF2,  BN  and  CuBr  shock-compressed  test  samples  are  presented  It 

“  rd  th:‘  ShOCk  hardenine  “f  th°  occurs  automatically  because 

lo  d6  nPd  P  °£  temperature  dUe  t0  tastantaneous  action  of  the  shock 
ad.  Under  such  conditions  residual  stresses  were  detected  in  shock- 

compressed  crystals  on  the  basis  of  interference  line  shift  observed  by  the 
x-ray  method.  y 


400  50Q  ,  "  2  anQ  CdF2  sPec^mens  compressed  by  explosion  of 

400-500  g  hexagene,  variations  in  strain  parameters  were  measured,  accun 

.0005  A.  For  CaF2  this  variation  was  from  5.4620  A  to  5.  4592A,  and 

°r  CdF2  -  from  5.3839  to  5.3819  A.  It  is  emphasized  that  with  decrelse 

■n  strain  an  increase  in  crystal  density  and  dielectric  permeability  is 

o  served.  Analyzing  the  phase  transition  in  BN,  the  authors  observed 

oriented  residual  stresses  in  the  direction  of  the  c-axis  of  a  hexagonal 

at  ice,  due  to  the  reduction  of  parameter  c  from  6. 66  A  to  6. 56  A.  Residual 

stresses  were  also  detected  in  a  CuBr2  ♦  Cu  system,  when  owing  to  shock 

compression  monovalent  CuBr  is  formed  TV,  , 

v-.uor  is  formed.  The  maximal  parametric  chanee 

was  observed  (from  5.643  A  to  5.6,0  A,  when  a  test  specimen  was  twice 
compressed  by  150  gr  RDX  charges  in  a  standard  cylindrical  container. 
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Antonov,  Ye,  A,,  L.  N.  Gnatyuk,  B.  M. 

Stepanov,  Yu.  I.  Filenko  and  V.  Ya.  Tsarfin. 

Holographic  study  of  electric  explosion  of 
TVT,  no.  6,  1972,  1210-1213. 

Experiments  with  holographic  record™ 

,  s  ^  L  recording  of  various  staves 

of  wire  explosion  in  air  and  water  are  described  Th  ■  8 

simultaneously  were  photographed  as  shown  in  Fig.  J  TwI  TypeTT  ^ 


l  7 

o  □- 
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- 
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Fig.  1.  Exploding  wire. 

1-  ruby  laser;  2-  optics;  3,10,  15-  splitters; 

.  i  reflectors;  7-  scatterer;  8-  wire 
specimen;  9-  filter;  11-  camera;  12-  holo- 
graphic  recorder;  13 ,  14-  photoelements; 
lb  -  oscillograph. 

explosions  were  considered;  „  when  the  electric  energy  applied  to  the 

r»”.rr  explosion  but  not  enough  for  us 

and  2)  when  the  energy  supplied  to  the  wire  is  suffinW  f 

t-,1  wait,.  sunicient  for  wire  pvannrati™ 

Otos  taken  with  the  holographic  equipment  for  various  stages  of  two  types  ’ 
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of  Wire  explosion  in 


air  are  included.  Fig.  2  presents  the  photograph 

f  >  •  tt*  l 

‘  •w'V  >  r  r 

I  ’.7..,  J  t 


j  i  & 

fn  wat2er.ReCOn5trUCted  ‘mage  °f  W"e  “P>°ding 

elTgiesTecTss0"  ‘"7""'  ^  °'  *-«"»•  -  «» 

the  ve  ocC  of  "  WI"  eXPlOSi°n  eSt,ma,ed'  A1S°’  *•«»**«  *« 

-  -ctroni  w;:i  r?  -d  r  ~— 

-:rg  w,re — - for 

rrethod  is  stressed. 
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Bagdoyev,  A.  G.  .  and  Z .  F  Danoyan. 

Study  of  motion  of  a  medium  near  a  shock 
wave_contact  point  using  linear  and  non. 

Bnear  formulation.  ZhYMMF,  no.  6 
1972,  1512-1529. 

Motion  parameters  u.  of  a  fluid  medium  near  the  point  or 
contact  between  a  weak  shockwave  and  the  diffracted  wave  are 

thee  twTded  the°retlCally  ^  line-  nonlinear  approximations.  In 
tne  two-dimensional  nroblpm  .  . 

B  (Fig  i) •  in  ’  C°ni-  1S  rePresented  by  the  point 

g-  ),  the  three-dimensional  problem  it  is  the  line  B  (Fig.  2) 


f,igl  L  ,  Two-dimensional  problem 
of  shock  wave  AB  reflection  from 
surfaces  intersecting  at  an  angle 
with  a  v^tex  in  °,  e.g.,  a  wedge: 

£  B0°  "  imtiai  position  of  AB, 

771  -  diffracted  shock,  EF  -  hyper- 
sphere. 


?>  *•,  Three “dimensional  problem 
shock  wave  S  reflection:  S  initial 
wave,  £-  diffracted  shock.  ° 


... ...  - ... .. ....... .. . ...  „ — 

o*o,  aoo=„;>— +k,m, 

ox,  m 
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where  L  (u.)  is  a  linear  operator,  a.,  are  the  matrix  elements  x,  is  the 
radius  vector  of  a  point  in  an  (n  +  1)  dimensional  space.  Equations  (1) 
are  solved  for  u.  in  two  steps.  In  the  first  step,  a  set  of  linear  differential 
equations  in  three  ^  =  t  v  =  x,  x3  =  y)  or  four  (t,  x,  y,  x,  -  .)  independent 
variables  with  constant  a.,  is  substituted  for  (1)  and  solved  for  u  =  u. 
using  an  integral  Fourier  transform.  In  the  second  step,  this  solution 
is  extended,  using  the  Green  function,  to  Eqs.  (1)  with  variable  a(k) 
and  final  solutions  are  derived  for  u. .  a.,  and  u°  near  the  point  or  line  B 
(ai  18  a  given  vector  determined  from  the  boundary  condition  at  O). 

The  linear  solution  to  the  three-dimensional  problem  can  be 
applied  to  the  problem  of  a  plane  wave  diffraction  at  the  vertices  of  a 
polyhedral  angle.  A  simplified  nonlinear  solution  to  the  two-dimensional 
problem  is  obtained  by  two  methods ,  incorporating  MHD  concepts,  which 
are  also  described.  The  nonlinear  equations  formulated  by  both  methods 
are  solved  for  shock  wave  velocity.  They  are  further  simplified  for 
magnetohydrodynamic  waves.  Analogous  methods  were  used  to  derive 
nonlinear  equations  for  solution  of  three -dimonsional  problems. 


Tarasov,  B.  A.  Time  dependence  of 
plexiglass  strength  under  shock  loads. 
Problemy  prochnosti,  no.  12,  1972, 

63  -64. 


Experiments  have  shown  that  between  time  T  to  material 
fracture  and  the  corresponding  applied  stress  6,  there  exists  the  relationship 


T  -  Ac  iin 

I 

where  A  and  a  are  constants;  this  is  valid  for  r  >  IQ-3 


(1) 


2.10  sec.  The  author  thus 
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investigates  x(6)  when  the  application  of  the  load  is  inst  * 
m  an  impact  load  or  explosion  a  “stantantenous, 

is  described,  using  three  pairs  of  pllx^ 7™^  ^  ^  pr°Wem 

with  the  following  thicknesses:  1  -2  mm,  2-4  ^  ^  ™  di&meter  and 

Plates  were  impacted  along  the  plane  surfaces^ort  ^  ^ 

impact  velocity  at  which  the  fracture  of  plates  cZZ  ^  ^  ** 

Two  types  of  fractures  u  occurred  was  recorded. 

j  r  iraciures  were  observed-  icnUtQj  c 

fracture  of  the  surface  The  1  aC  Ure  pockets  and  total 

two  tab,es  and  a  graph  sh  '“■»*  are  presented  in 

and  a  graph  showmg  the  T  -  6  relationship. 


Soloukhin,  R.  I.  Kinelios  m 
thermal  decomposition  in  shn.  lT 
waves^  DANSSSR,  v.  207,  no.  4 
1973,  912-915. 


measured  behind  the  prop  JattagTnd  rlflecVed^h^k”  WWCh  ^ 

mixtures  with  argon  and  in  pure  N  O  The  e  WaVeS  "  ’’  5'5% 

^ITt  -  ==  -It  “ 

THe  initial  phase  *  deeomposition 

V-°  M  ’  N.-  f  O  j.  M, 

}"  '  '•/-10i:c.\p  (-58000 Vi- y)  rn  . 

J  )  cu.  cm/mol  x  sec 

2,.*| 

°  X  "  ' ,N-  T  (  or  :?\n), 

1,3  ~  19'  c.\|,  (  2iiO0,7/n  ^ 


i«*lMKS(8a 


Kmetic  studies  of  (1)  show  that  t[mJ  in  undtluted  N  O  is  centre,,  a  h 
quasistationary  [o]  approximation,  i.  e.  ,  by  N  0  * 

[0]  in  highly  diluted  N..O  increases  linearly  in^he  inituiV0”’  ^  C°ntraSt' 
Phase  and  the  effective  rate  constant  of  »  L  Composition 

the  induction  pertod  is  given  by  2  ^—P°s.tten  at  the  end  of 


k'  -  d  iog(N20)/dt  =  -kj [m] (1  +2  6t«(3)‘ 


where  a  =  k2  +  kj /k, ,  0  =  [N  O]  /M.  and  6  is  the  depth  of  N  O  d 
«  follows  from  (2)  that  the  effective  activation  energy  of  N  |  de ^eC°mP°Sit‘0" 

"  58  41  ^l/mol  at  a  high  and  a  relatively  lew  T  res  T”” 

data  thus  obtained  explain  the  apparent  discrepances  in  ,  The 

energy  data,  and  conftrm  the  monomolecular  ^7^ ^ 


Zaslonko,  I.  S.  ,  S.  M.  Kogarkov,  Ye.  V. 

Mozzhukhin,  and  Yu.  P.  petrov.  Thermal 

•^~—^^^^ii2IL-2Li'litrome thane  in 

KiK,  v.  13,  no.  5,  1972,  1113  -1118. 

High-temperature  decomposition  of  fH  l\rn 

measuring  rate  constants  of  the  C  N  b  d  h  3  2  Wi“S  by 

reactions.  The  experim  ,  6  secondary  radical 

i  lie  experiments  were  nut  •  * 

1,  580°  K  and  1-2  8  atm  a  snock  tube  at  1 ,  03  0  - 

.  ,  2.8  atm  pressure  in  both  incident  and  reflected  shn  V 

Absorption  and  emission  spectra  of  ,h  *•  Waves- 

2,  200-3,  500  A  spectr  1  ^eactmg  gas  were  recorded  in  the 

wave  CH  NO  &  ^  timeS  after  advent  of  a  shock 

simultan  '  ,  "  mPt'°n  and  NOZ  formation  were  mon.tored  by 

bimuLtaneousl v  remrAir-.n  ” 

y  cording  absorption  at  2  390  anH  a  a 

at  4,  050  A.  Oscilloscope  traces  of  h  ^ Si°n 

cope  traces  of  absorptton  and  emission  are  shown. 
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rate  at  T  >  1200°  k  and  V><?  f 

The  author  conclude  ^  dlscr.  ”  ;^*C|i“™t,“  °f  CHP<V 

rr  k>  ** - — -rit"rrz«r- 

ZL IZH  kTh;;xperimentai  &ta  ■“«'«  •«**  the  time 

constant  k,  ,  the  reactions  (1)  anrf  /?»  w  .  , 

constant  k  of  the  re  <-•  ainly  occur.  The  rate 

ant  k2  ot  the  reaction  (2  in  the  1360-1500°  K  ,  „  .  q 

A/mol.  sec  and  nr.eH  n  •  K  range  was  ~2.  5xl09 

*  P  actically  independent  of  temperature . 


Kassel'man,  P.  M.  ,  Yu.  P.  Zemlyanykh 
and  Ye.  S.  Yakub.  Determining  the 
coefficient  of  thermal  conductivity  of 
chatomic  gases  in  a  shock  tube.  TVT  no 

57l972,  1018-1027  ~  " 

methods  for  d^erminT  h  ^  reViS°  Well-k— 

.  ,  mining  hettt  conductivity  of  a  monatomic  gas  using  a  u 

It  is  assumed  that  the  shock  wave  formed 

diaphragm  reflects  from  the  end  of  the  t  1  ,  P  rUpturin§  the 

me  end  of  the  tube,  leaving  behind  a  hieh- 
temperature  gas  To  desert  c  fih 

gas  to  the  wall  of  the  tube  it  is  als  tr““Sfer  Pr°CeSS  from  th<=  heated 
dimension  .  ,b  assumed  that  the  problem  is  one- 

nsional.  the  pressure  is  constant  behind  the  reflected  wave-  a 
radiation  from  the  heated  gas  is  negligible  To  t h  a  ' 

relaxation  process  ,hP  f  n  •  1  r°r  the  description  of  the 

on  process,  the  following  added  assumptions  werP  m  n 

and  translational  degrees  of  frend  P  ere  made:  rotationa 

—  -  -a8n6e,  till  ""  “ 

.°=a.  thermodynamic  equilibrium  and  under  tsothermic  c^iZ“  L 
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process  is  described  by  the  Tandau-Tol  J  u  r  theory  H  ,  , 

equation  and  6as  relaxation  equations  i„  ,  nH  Z'  condu<:ti™ 

The  solution  of  the  system  of  thes  elIer  form  are  derived. 

between  the  end  of  the  tube  and  the  fr7ntl“  fL^  “  ““  “ 
ponding  boundary  and  initial  conditions  are  established  WaV''  COr"eS' 

which  was  solved  by  a  !inu! -luterlZ  ^  ^  redaCtd  to  a  l°™ 

for  various  Mach  numbers  o'  th  •  ^  T  m<!th°d  °n  a  Minsk-22  computer 
were  obtained  for  non-disso^i  V"  ^  **"•  -suits 

io°o°  -  t  <  booo°  k  ::r  ,h;;Tature 

analyzed  and  presented  graphically  The  autho  n6d  *" 

method  proposed  can  be  used  for  det  ■  h°rS  conc*ude  that  the 

diatomic  and  polyatomic  gases  6  C°"d“Cti°"  °f  «**« 


San,  V.  P.  and  A.  S.  Fonarev.  Flow 

^g-^iaa^hoc^wave  incidence  ■ 

ujlinder  or  a  ,ph„„  MZhiG, 

97-103.  '  *  C' 


» .zr*:z,T"T  •;  •  -•  *  ■ 

assumption  that  viscosity  and  heat  con7cti”e  ’’“'’“d’  ““ 

presented  with  initial  conditions  established  ah  d  7 

wave.  The  method  developed  bv  r  a  °f  behind  the  shock 

and  ZhVMMF.  l96l,  v  ,  7o  6  ‘b-  »».  »•  47.  no.  3 

of  equations.  The  authors  describe  thf  7  ^  'he  S°1Uti°n  °f  *he  SyEtem 

or  a  shoch  wave  and  various  itow  patt 

Patterns  as  a  function  of  Mach  number. 


o£lhe  r*.U.,r,.  can  b, verified  by  numerical  solutions 

eu.d  system  of  equations.  Some  calculated  results  of  shock  wave 
raetton  and  of  steady  subsonic,  transonic  and  supersonic  flow  around 

L7antrseofn,d  C,,linder  ar°  PreSCMad:  CUrVeS  °f  P— es  at  vartous 

tme  are  graphically  represented  for  all  three  cases.  For 

upon  th  Va7e~  °f  MaCh  number'  the  total  dimensionless  force  f(t)  acting 
pon  the  sphere  and  cylinder  is  calculated.  The  calculated  action  of  the 

shock  wave  with  M  =  0.  Zp  upon  the  cylinder  is  compared  with  experimental 

..  ..'  a“  reSUUS  WerC  comPared  with  numerical  solutions  of 

stationary  flows  around  the  bodies. 


Chekalin,  E.  K.  ,  V.  S.  Shumanov,  and  Ye. 

P.  Afinogenov.  Ionized  metal  vapor  flow 
infractions  with  a  body  at.  M  >  1.  IN; 

S bo rmk .  Teplofizicheskiye  svoystva  i 
gazodmamika  vysokotemperaturnykh  sred. 

Moskva,  Izd-vo  Nauka,  1972,  96-106. 

(RZhMekh,  1/73,  no.  1B66)  (Translation) 

.  ReSUltS  ar°  deScribed  of  experimental  investigations  on 

sonic  and  supersonic  flow  of  ionised  copper  and  lithium  vapors.  Contact 
thods  are  outlined  of  flow  parameter  measurements.  Flow  velocity 

Mach  number,  temperature,  density  and  the  pressure  of  erosion  plasma 
flux  formed  during  electrical  wire  explosion  and  electrode  erosion,  were 

‘ne  l  meanS  °£  lW°  planc  caIor mif'ter s ,  a  ballistic  pendulum, 
yper sonic  photography  and  emf  induced  in  the  magnetic  field.  The  results 

were  verified  by  other  methods,  e.  g.  according  to  Stark  broadening 

of  the  II  _  line .  b 

P 
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Vorob'yev,  N.  F.,  and  V.  P.  Fedosov. 
Supersonic  flow  around  a  dihedral  angle 
{Conical  case).  MZhiG,  no.  5,  1972, 
170-175. 


...  .  .  ,  Supersonic  flow  P^t  intersecting  plane  wings  forming  a 

i  edral  angle  lT<y<2ris  analyzed  using  linear  flow  theory.  It  is 

assumed  that  the  velocity  vector  of  th*»  int-iri 

7  f  Ule  incident  wave  forms  a  small  angle 

With  the  stdes  of  the  dihedral  angle,  so  that  disturbances  introduced  by 
the  stdes  are  small.  The  motion  in  the  disturbed  regton  is  assumed  to 
e  vortex  ree  and  the  gas  to  be  viscous  and  thermally  non-conducting. 

T.ie  linearised  system  of  gas  dynamics  equations  is  reduced 
o  a  wave  equation  for  the  pressure  function,  with  the  form 

(Moo2  P  xx  Pj/y  —  fix  —  0 

(1) 

This  equation  is  given  the  Laplace  transform;  the  pressure  function  p 
w  .ch  is  the  real  part  of  a  certain  f(0,  efp  +  is)  function  of  a  complex  ’ 
varta  e  cr,  is  then  sought.  The  domain  in  which  1(0)  is  defined  is  indicated 
and  boundary  conditions  formulated.  The  domain  of  definition  of  f(ol 
.s  conformally  mapped  in  the  upper  half-plane  and  the  problem  of 
eterm.mng  p  is  reduced  to  the  Hilbert  problem  for  the  upper  half-plane. 

,  The  general  form  of  the  solution  is  presented  and  the  values 

ThlTT  fP  h”  UlC  l  dS°  “d  th°  SldeS  °f  ‘he  dihedral  an6le  a«  established 
effect  of  the  nonlinearity  of  boundary  conditions  (for  the  case  of 

ci  raction  of  the  leading  characteristic  surface)  on  the  flow  parameters 

;n  h  vicinity  of  the  dihedral  angle,  edge,  is  analysed.  On  the  assumption 

ana  ion  ot  the  shock  wave  intensity  in  the  diffraction  region  is 

1-near,  the  authors  then  derive  expressions  for  pressure  on  the  sides 
of  the  dihedral  angle  as  well.  Some  graphical  results  are  included 
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Golovachev,  Yu.  p.  ,  andF.  D_  Popov 
Supersonic  viscous  eas  flow  ar„„nd  „ 
cooled  blunt,  sphere.  ZhPMTF,  no.  5 
1972,135-143. 

Supersonic  viscous  gas  flow  around  a  blunt  sphere  is 
analyzed  on  the  basis  of  flow  equations  obtained  from  complete  Cier- 
o  es  equations,  discarding  terms  of  order  O(R^),  OfR*1,  etc  (R 
Reynolds  number)  over  the  entire  shock  layer  The  ’  '  ' 

-so  equations  in  spherical  coordinates  iTe  derive  XX,  * 

“sT  *  xxr ,he  r— — 

■He  initial  system  of  equations  is  ,1  ^ 

IS  substituted  bv  a  svstem  of  system 

scheme  The  ,  7  equations,  utilizing  an  implicit 

cheme.  The  boundary  value  problem  for  such  a  system  of  nonlinear 

fference  equations  is  solved  by  the  method  n f 

7  6  mCthod  of  successive  approximations. 

by  a  perfect  ^  ^ 

o°u.R.“7"»  '.tTh#  —  —  —  XC 

is  a  no  f  aSSl'med  that  the  COeffi-™‘  of  dynamic  viscosity 

P  wer  function  of  time  with  exponent  at  In  most  of  the  ,  ,  . 

“  =  i  and  Prandtl  number  P  -  0  7  w  .  ,  calculations 

between  flow  characteristic^  '  Vari°”' 

haracter.st.es  are  represented  in  graphical  form, 

th(  ,  CalCU'ateCl  reSulls  compared  with  known  solutions  of 

rr  Navier-stokes  •»«  ».„u. 

y  of  non  viscous  flow  and  boundary  layer,  as  well  as  with  experiment  1 
data.  Comnarison  nf  ttm,  ,  ,  experimental 

can  be  ^ 

oo  — 
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. .  v-  v-  amnim-  qj  .in, 

auilun  d“fm“  “aPorsnmc  axiavmmpi  >ir  n„w 
a^ound^blujnt  bodies^,  IN;  Sbornik.  XIII 
Mezhdunarodnyy  kongress  po  teoreticheskoy 
1  Prikladn<>y  mekhanike,  1972.  Sbornik  anno- 
tatsiy.  Moskva,  Izd-vo  Nauka,  1972,  94.9s 
9R2hMekh,  1/73,  no.  1B236)  (Translation) 

with  ":y~ic  fiow  around  bw — 

2z  +  az2  str,  f  ^  the  GqUatl0n  in  cylindrical  co-ordinates  r2  - 

•  tructural  relationships  were  investigated  of  the  tr  n  • 

restricted  by  critical  characteristics  from  transonic  region, 

M  of  incident  flow  R  j  Parameter  q  and  Mach  number 

oo  ciaeni  now.  Boundaries  were  fmmH  ^  «.u 

9  of  regions,  i„  each  of  which  one  o£  '  plane  °f  Parameters  M 

which  were  different  in  beh  f  °U1"  yPtS  °f  fl°WS  was  realized, 

-  ■  -  -  no;:  r;^r  t  — •  - 

point,  but  in  case  of  type  IV  anri  \r  r i  ■  ^  SUrface  at  a  certain 

subsonic  region  extends  to  infinity.  ^  ^  ^  ^  SUrface  and  the 


00 


Bibcrman,  L.  M.  ,  S.  Ya.  Bronin  and  A,  N. 

Lagarkov.  Radiativg -convective  heat  transfer 

a  blunt  body 

MZhiG,  no.  5,  1972,  112-123. 

Hypersonic  flow  of  air  around  a  blunt  boriv 
point  is  analyzed,  under  the  condition  that  Critical 

wave  front  are  subiect  r  •  §aS  parameters  at  the  shock 

layer  is  in  a  state  „  lo  ,  °PW‘S°  Cl’angeS  “d  lha‘  gas  in  the  shock 

heat  refuting :::j;z°Tmic  equiiibrmm- Abi—  -  *»• 

dynamic  equations,  together  with  the°  A  Syst°m  of  flve  gas 

integral  torn,,  were  ,o,v!d  J  ,  “ 

for  increasing  J  ^  °  pro"du^  as  well  as  the  methods 

authors  (Novosibirsk,  1969,  ^ 71^7777777  7^  ^  ^  Same 


of  shock  wave  travel  as  well  as  the  velocity,  pressure  and  temperature 

profiles  of  the  convection  and  radiation  flows  in  the  vicinity  of  the  critical 
point. 


On  the  basis  of  the  study  it  was  concluded  that  radiation 
transfer  does  not  change  the  pressure  in  a  compressed  layer,  but  substantially 
decreases  temperature  and  increases  density.  Approximate  simple 
relations  for  heat  flow  parameters  in  the  vicinity  of  a  critical  point  are 
derived;  some  of  these  relations  have  the  form  of  similarity  laws.  It  is 
pointed  out  that  substantial  difficulties  arise  when  the  heat  conduction  problei 
is  analyzed  in  points  remote  from  critical  ones,  i.  e,  the  system  of  gas 
dynamics  equation  becomes  more  complicated.  Nevertheless,  the  proposed 
approximate  theory  of  radiative  transfer  and  other  obtaine d  results  in  this 
article  can  be  useful  in  solution  of  the  more  complicated  case. 


:m 


Bogdanov,  P.  A.,  A.  V.  Nedzvetskiy,  A.  V. 

Kle vetenko,  P.  S.  Malyy,  A.  S.  Kolodeznev, 

N.  I.  Bushchuk,  and  F.  I.  Shmeretskiy. 

Evaluating  the  strength  of  rock  massifs  during 
large-scale  blasting.  IN:  Sbornik.  Gornorudnoye 
proizvodstvo.  KrivoyRog,  197?.,  51-53.  (RZhMekh, 
1/73,  no.  1B655)  (Translation) 


Initial  relationships  are  outlined  for  determining  the  strength 
of  rock  massifs  during  large-scale  blasting.  The  critical  displacement 
velocities  are  cited  which  were  obtained  during  mining  tests,  and  a  relationship 
is  found  for  determining  particle  displacement  velocity  of  massifs  as  a 
function  of  a  given  weight  of  explosives.  The  occurrence  frequency  of  destructive 
sound  in  rock  massifs  was  noted  to  fluctuate  during  explosion. 


££siijance  dam  conflations  under  the  effect 
of_short-dur  ati on  s Sbornik" 

Voprosy  mekhaniki.  Tashkent,  Izd-vo  Farij 

n°'  11,  1972,  59-63.  (RZhMekh,  1/73,  no. 

1V771).  (Translati  on) 

The  behavior  of  uniform  seismic  resistor.  j 

is  investigated  under  the  effect  of  shorts  ,•  &  ^  C°nfl8urations 

xiect  ot  short-duration  seismic  loadq 

are  obtained  for  determining  displacements  in  the  dam 


Repin,  N.  Ya.  ,  and  A.  V.  Biryukov. 
Calculating  thejdegrep  of  rock  rmsh-:^ 
l£22U»£El.psion  of-borehole  charges  iVUZ 
Corn,  no.  10,  1972,  75-78. 


diameter  of  ar^T108'0"5  *  ^  P°ta“d  °U‘  “  delating  the 

— *  “*• * » 
laborious,  in  additlon  lo  which  calcula(e<J  ^  is 

of  fragments .  These  difficulties  can  be  eliminated  bv  del 

relation  between  the  weighted  mean  d  and  the  •«,  .  ermming  the 

fragment  diameter.  The  diameter  of  th  mel’C  m6an  “  °‘  the 

random  variab.e  Based  on T  u  ^  “  C°Mi<i««l  as  a 

that  the  diameter  of  the  rock  fragment" ‘  .fa  7“  fm<JinSS 

distribution,  the  following  relationship  is  deri^T ”  0be,r*  “  gaTOma 


d  --M  (i/)C±?. 

p 


(1) 
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where  M(u)  is  a  mathematical  expectation  of  fragment  diameter  and  p 
“  a  distribution  parameter.  For  a  large  sample  (150-200  measurements  in  the 
studied  case,  the  mean-arithmetic  diameter  of  a  fragment  can  be  considered 
as  equal  to  the  mathematical  expectation  of  a  diameter,  i.  e.  u  *  M(u)  It 
is  also  shown  that  the  relation  between  the  diameter  d  of  the  mean  fragment 

e  lameter  d<,  of  the  mean  jointing  (polyhedral  blockfand  the  specific 
expenditure  q  of  explosives  is  given  by 


dP~ 


de 


t  ,  10  (//-/) 
d. 


qdL. 


(2) 


Where  H  is  the  heigh,  of  the  base,  f  is  the  break  length  and  d  is  charge 
diameter.  Comparison  of  actual  and  calculated  values  of  the' diameter  of  a 
mean  fragment  indicates  that  their  values  deviate  by  not  more  than  15% 

™  Eq.  (2,  the  value  q  can  be  calculated,  which  ensures  the  prescribed 
ragmentation  degree  tor  given  parameters  of  the  rock  formation. 


Mindeli,  E.  O.  ,  and  A.  S.  Volokh.  Calculating 
blasjwaye  parameters  in  rocks.  IN;  Sbornik. 

Gornorudnoy  proiz vodstvo,  Envoy  Rog,  1972, 

126-139.  (RZhMekh,  1/73,  no.  1V653)  (Translation) 

Fundamental  equations  and  methods  of  their  transformation 
for  computers  are  outlined  for  determining  energetic  parameters  of  media 

during  explosive  loading.  The  suggested  method  is  verified  and  the  obtained 
lcsulis  are  m  goou  agreement  with  experiment. 
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V-  V.  R  Kuk.su,  and 

V.  F.  Barannikov.  Impact  destruction 

IN:  Sbornik .  Nauka 
i  tekhn.  vmis'k.  gosped,  no.  20,  1972, 

35  42.  (RZhMekh,  1/73,  no.  1V638). 

(T  ranslation) 

Various  parameters  are  determiner? 

process,  i.e.  initial  velocity  and  impact  force  deform  ^BtrWti°n 

soil,  and  work  and  power  of  deformation  A  method  *  ““ 

determining  the  main  parameters  during  interaction  of  ‘TT/  ^ 
a  solid  material.  a  s^ock  device  with 


Cmanskiy,  A.  S.  transfer  coefficients 

^SgKtvirurl  coefficients  .on  ,r 

atgHzaUnnmmra^ons  oC  2n-  cd  anrf  „ 

SE£££a  ZhFKh,  no.  11,  1,72.  2706-2709. 

360-2,  700°  K  350  2  630°,,  ’  and  Cd  vapors  were  calculated  in  the 

Standard  formulas  ,  ^ 

parameters  e,  rm,  and  a  from  the  ^  ^ 

petentta.  (exp-6,  were  used  tn  the  calculations  Th 

determined  from  formulas  established  precious, y  b  .T"™*"'  ^ 
n°-  6,  1970  i2Q2i  rnr.  ■  -  ly  by  the  author  (TVT,  v.  8, 

terms  which  account  fc TnJeffZl  oTt^T^  ^  intr°dUCing  additional 

— ■-»  -  -  .™p  M  :  r outer 

Hg,  which  are  tabulated  and  plotted  against  T  tf  •  *  ^ 

data  from  the  literature.  The  fact  that  th  •  ClfeCtlVely  co“«de  with 

aCt  that  thG  inter molecular  separation  r 

m 
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r  formul  /  “  v  """’  ■  v/an  <ui<ulalcd  irorn  the  modified 

n?.  IS  “  sall“factory  asreomcnt  with  the  minimum  H-H  inter- 

ac  ton  enerey  in  the  tripie,  state  was  taken  as  an  indirect  proof  of  the 

;  la  i  lty  of  the  n.  A,  and  B  data  thus  calculated.  The  possibility  is  also 

calculations^ o^the  ^  'eXp-eXP)  *»*  * 

the  macroscopic  properties  of  group  IIB  metal  vapors. 


Altunin,  V.  V.  and  M.  A.  Sakhabetdinov. 

Application  of  orthogonal  expansions  for 
computer  generation  of  a  unified  eq.^Hnn 
of,state  for_materials>  based  Qn  divprsi-f.o^ 

experimental  dat.-.  T  VT ,  no.  6,  1972 

U95-1202. 

a  ..  ,  Th'’  aUlhc,rS  C'Xplain  a  statistical  approach  to  formation  of 

ermal  equation  on  the  basis  of  thermodynamic  experimental  data  hi 

‘  Tral  f0rmUlati°n  ‘h°  pr°blem  of  constructing  the  thermal 

equation  reduces  to  estimation  of  u 

n  ,  °f  lhe  Parameter  A  in  the  relation  Ftp,  v  T  A) 

o  on  the  basis  of  Droces^m,  ,,  ’  A) 

P  fe  of  various  experimental  thermodynamic 

properties. 


The  authors  propose  two  methods  for  solution:  the  method  of 
cast  squares  where  regular  polynomials  are  used,  and  the  method  of 
or  hogona  polynomials.  The  authors  assert  that  the  method  of  orthogonal 
polynomials  is  slmpb  r  than  the  least-squares  method,  since  the  rounding 
rrors  are  smailerf  it  economises  on  computer  time,  and  is  very  simple 
stausucal  analysis.  The  authors  analyse  characteristics  of  thermal 
equatmn  formation  using  the  method  of  orthogonal  polynomials  for  an 
ar  ilrary  so,  of  experiment  thermodynamic  points.  The  ordered  sequence 
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of  Orthogonal  polynomials  was  derived  hv  i  • 

orthogonalization  process  to  th  &PP  ^  Shmidt_Gramm 

This  formed  the  basis  for  compile  ^  thC™0Ph^i«l  P'^rtie, 

various  surfaces  by  orth  i  &  Pr°gram  f°r  aPPr oximation  of 

naces  by  orthogonal  polynomials,  which  w,s  ™  r  , 

routine  for  BESM-4  computer  A  op  i  •  realized  as  a 

orthogonal  polynomials  to  ’  §enerahzatlon  of  *e  method  of 
P  tynomials  to  processing  of  diversify 

-de,  certain  thermodynamic  constra.nts  is  made.  Per'mental 


Koshelev,  E.  A.  and  Ye.  N.  Sher. 


Bubble 


explosion  m 

FGiV,  no.  3,  1972,  433  -439. 


:;;;r  rr  *•  - 

liquid  are  presented  Th  free  Surface  of  a 

P  lccI.  The  parameters  dercribina  ih 
are;  E-  explosion  energy  n-  uq,  H  e  motion  of  the  liquic 

by  <  h>  nqu  dens  .ty;  o-  pra  i 

P-  atmospheric  pressure;  R,  o  -  coordinatls  of  the  “  J-’ 

-me.  The  ma.hematta!  mode,  of  motton  of  the  free  surL T' r  “t  ^ 
given  m  the  form  suilace  of  a  liquid  is 


WA'W  (t/r,  t). 


where  R1  and  f  are  particular  functions  nt  V  o 

and  concentrated  charges.  The  form  of  Eq  *7“  "“V”  °l°nga 

for  <p  =  450  -.nri  f  .  .  '  determined  experime: 

elongated  charges.  Four  S '  ^  °n  ’ 

—ns  ,n  water  are  presented. 
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Fig.  1.  Results  from  elongated  charges 
expoVures°m  2‘  d!“a  film 


The  fact  that  a  curve  can  be  fitted  tothn  a  t 

that  the  motion  of  a  free  surf  v  ■  &  &  P°intS  conflrms  the  premise 

ot  a  free  surface  liquid  generated  by  the  extended 

explosion  is  adequately  described  by  a  function  such  as  Eq.  (1) 
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Moho  discontinuity  ZniT  ”  b~  the  depths  of  the 

inuuy  {L)  and  thc  crystalline  ba 

and  the  Conrad  discontinuity  (i  +  *  or  -  .  .  ^ >• ’  lhe  Moho  dis  continuity 

crystalline,  basement;  and  thc  thicknesses  of  th  '  COnraCi  a"d  *= 

Tire  data  analysed  were  obtained  iron,  h  f  ,  U>™  <V- 

rrr sh~  -  —  :inr*  Kiy-  - 

Talalayevka  (4);  TsariohanP  „  a  urin  (3),  Piryatin  - 

Nogays k  -  Sva,oVo  (7a  .  “  U.'  7b°80dUkh°V  ^  ‘  BHznetsy  (6); 

'  a  iauus,  ( b  -  centpv  o,  '  ' 

Beregovo  -  Vishnevets  (8a  -  Volynya  -  Podol'sk  pjelb  T‘ ‘  ' d*P”"i“,= 
foredeep,  8c  -  Eastern  Carpathians)  nss  ,  ’  Cis  -Carpathian 

shield  were  obtained  along  protiles:  she  ^  Ukraini“  crystalline 

Shevchenkovo  (6',;  Dnepropetrovsk  K "  chern.gov  (2 ’) ;  Novoalekseyevk 

Taganrog  “Pdrovsk  -  Kirovograd  (9);  Novonikolayevka  - 


V+/.r!r+T(°n  Tati°nS  ire  8iven  in  the  f»rm: 

ji  where  /'  j  n  o  . 

Parameters  calculate  r - ’  h  —  i,  i  +  4.  4- 


Table  1 . 


calculated  from  the  repression 

egression  equation  and  r. 


.  are  given  in 


the  Ukrainian  shield):  I  and  II  with  ^  the  Ukraine  (excluding 

between  L  ancl  ^  .  As  thc  thickness Tf  thlTd^  1U  ^  *  dirGCt  relationship 
depth  to  the  Moho  discontinuity  at  first  in  m'at*ry  l‘ytr  ^creases,  the 
Ukrainian  shield  and  afterwarl  7h  "T*  ^ 

the  Moho  diseonttnuity  corresponds  to  thj  greatest  thi  'J,  SmaUeS‘  ^ 
sedimentary  layer.  The  th™  ,  g  Sickness  of  the 

ranges  of  /  and  L  variation,  l  7°  CharaCteriZed  ^  di^ring 

1  max,’  and  Lmin  (see  Table  2). 
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Profile 

number 


1 

2 

4 

T 

8a 


3 

5a 
5b 
6  * 
6  ** 


7  b 
8b 
8C 


2' 

6'  * 
6'  ** 
9 
9' 


Note: 


a,,  km  |  <7,. 


l,«.  K  w  |  (7a,  ft 


6. 


39,0 

46,5 

j  25,5 

14,5 

39,0 

50,0 

25,0 

14,0 

47,5 

— 

24,0 

19,5 

46,0 

54,5 

30,0 

17,5 

43,5 

19,5 

1  22,0 

22,5 

49,5 

59,0 

35,0 

I  16,5 

43.0 

51,5 

35,0 

j  18,0 

47,5 

69,5 

40,0 

j  23,0 

42,5 

47,5 

33,5 

15,5 

52,5 

54,0 

38,0 

17,5 

32,5 

11,0 

24,0 

19.5 

46,0 

—20,5 

15,0 

24 , 5 

47,0 

52,0 

69,5 

—16,5 

_ 

4,01 

14,5  ; 

—  I 

— 

46,5 

34,0 

_ 

— 

— 

37,5 

— 

— 

14,5 

_ 

-37,0 

15,0 

— 

5a 

and 

c  b 

repres 

Group  I 
]— 1. 15’  -0,04) 
I— l.loUo  87l 
■1,50  _ 

1.68—0,01 

1.42J  1,00 


0,53 

0,53 

0,83 

0,50 

1,00 


0.48 
0.50 
0,20 
1,20 

— 0,46/  0,81 


Group  II 

1—0,55;— 0,581  0,44 


-0,37: 

—0,47 

-0,38 

—0,51; 


— 0,45i  0,33 
-0.97  0,51 
—0,37  0,32 
—0,261  0,38 


0,70 

0,85 

0,42 

0,63 

0,42 


0,84 

0,85 

0,95 

0,88 

0,82 


Group  III 


0.74 

1,50 

0,84 


1,10 

3,00 

0,26 


1 , 28j 
1.361 
-0,33 


0,69  j  0,85 
0,49  j  0,90 
3,03  0,99 


Ukiainian  Shield 


1.90| 

-0,37, 


4,10, 


1,32 

0,31 

0.3S 

0,94 

1,18 


— - —  - — 

r% 

>  0,58 

0,90 

0,77 

0,95 

— 

0,95 

0,52 

0,90 

0,62 

0,80 

0,76 

0,94 

0,89 

0,87 

0,92 

0,98 

0,71 

0,87 

0,30 

0,73 

0,89 

0,61 

0,90 

0,98 

0,94 

0,90 

0,92 

0,78 

0,73 

0,87 

— 

0,50 

— 

0,98 

0,82 

0,96 

0,40 

0,46 

0,38 

0.76 

0,42 


0,87 

0,99 

0,91 

0,77 

0,73 


0,98 

0,97 

0,97 


...  . . cUia  northern  part; 

profile,  separated  by  a  dee,P-seated  fault. 

Data  according  to  Sollogub,  I967. 

a  according  to  Pavlenkova  and  Smelyanskaya,  1971 


Table  2 


Group  J  /„ 

1’.  KM 

h  max'  KM 

-min'  km 

1  |  - -  • — .  ;r. 

1  0,54-7,5 

11  0,54-12,5 

HI  5,0—17,0 

1  33,54-47,5 

40,04-52,5 
39,04-67,0 

4,04-7,5 

8,54-12,5 

15,04-17,0 

33,54-37,0 

40,04-45,5 

39,04-57,0 
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..  ..  ,  (  ,orr,;J;i)'^  revealed  bisiwcM-n  9.  and  2 

7l  °n,inUily  ]8  “***«“ <  -  «»  a  boundary  between  l  ’ 

different  phases  of  metamorphism. 
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Poshkov,  A.  B.  ,  and  F.  Sadikov.  S 
characteristic  features  on  the  e 


ome 


LOVC  and  Rayleigh'WaVe  dispersion  data  for  Central  Asia 

s  -  tr  vel°?  under  the  :  -- 

with  those  for  JaDan  anri  ,w  C  1  ASla  are  comPared 

ube  i or  Japan  and  the  Canadian  shield. 


i"  Figure  la.  On  the  bas^If  a;VhOWn 

dispersion  and  theoretical  dispersion  f  a,  Love-wave 

Rayleigh -wave  data  (see  Fig  b  m°del 

by  elastic  antsotropy.  SH-  an  SV  w  ““  ^  tertaed 

,  ,  ■  PY  andSVTOveJocitiesarefoundtobel  85  anri 

-■32  km/sec,  respectively  (after  corrections  of  0  03  and  0  15  k 
introduced).  0,15  km/Sec  were 


As  •  11  iS  P°toted  «“  ‘hal  differential  dispersion  curves  for  Central 

rc.rrr.rrrn’ ue;  —  - — 

(see  Fig  id)  The  ,  ^  ^  l0W  activity 

'  m).  Ihe  same  holds  true  for  tho  j  ,  y 

velocities  of  Raylctgh -waves  at  A  =  110  km  and T  ‘he  PhaSe 

m  and  Bouguer  anomalies  (see  Fig.  lc 


4 
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1  km/sec 
at  J-hoku 


’I,  /II  IJj 

jA 

a.t  r 

II  ■  -jl 

-0J  L 

-0,2  f- 

*  .**  •  ?0  '  30 

.  Ta^ht^n.  c'TaSfikent*Chlnkenl 
*  n,^tk  k  Sn?'nLarkand-Dushanbt 

a  Dushanbe- Tashkent- Namangan 

;K7»2s;sIs„h,”l>',-K"i»‘'b 


'"0  ,nn 


a  c 

km/sec 


L  S.  d:ita 

Japanese  <jata  „ 
Central  Asia  data 


Cential  Asia 
Canadian  Shield 


""  11  ’03  ~Z,J  — 

Bouguer  anomaly,  mgal 


T.  sec 


Tashkent  -  Na^anga^tSgie^ Differ encC 8  °bbSterved  for  the  Dushanbe  - 
Love-wave  daspersion  determined  for  the crustal mT  °^ved  and  theoretacal 
wave  data;  c-  Relationship  between  Ravleiph  1  °del  derived  from  Rayleigh- 
km  (sac)  and  Bouguer  anomalies;  d-  Averaged  phase“velocities  at  A  =  i00 
and  theoretacal  Love-wave  dispersion  c  etefmined  T’  betWGen  observed 
deraved  from  Rayleigh-wave  data  for  T  erm*ned  for  the  crustal  model 
shield.  8  dala  for  JaPan,  Central  Asia,  and  the  Canadian 
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Bulashevich,  Yu.  P.  ,  y.  N.  Bashorin, 

V.  S.  Druzhinin,  and  V.  M.  Rybalka. 
Helium  in  the  ground  water  alon^  the 
Sverdlovsk  deep  seismic  sounding  profiles 
IN:  AN  SSSR.  Doklady,  v.  208,  no.  4, 
1973,  825-828. 


„  ..  ,  r°S"Us  0f  a  S“rve>r  for  conducted  along  the 

Sverdlovsk  DSS  profile  are  presented  for  he  purpose  of  evaluating  the 

poss tbility  of  detecting  deep-seated  faults  based  on  the  helium  content 

6  ound  water  Sampling  of  ground  water  was  performed  at  well  pumping 
3ta  tons  at  depths  of  SO  to  120  m.  The  helium  content  was  determined  using 
PTI-6  mass  spectrometers  (helium  leak  detector). 

The  variation  of  helium  content  anH  the  _  . 

c  content  and  the  seismic  section  alone 

verdlovsk  profile  are  shown  in  Figure  1.  The  helium  content  varies 

pronouncedly  along  the  profile,  with  anomalous  values  reaching  30-50*10-3 

vol  %.  All  helium  anomalies,  except  the  one  observed  near  Kamyshlov  are 

confined  to  22  out  of  26  seismically  identified  deep-seated  faults.  Large' 

anomalies  ,>10x10  vol.  %)  were  observed  at  17  deep  faults,  and  smaller 

nes  at  faults.  A  very  large  anomaly  of  0.19  vol.  %  was  observed  at  the 

deep-seated  fault  east  of  Shatrov,,,  which  is  accompanied  by  ultrabasic 

ZZl'T  ft  ''  C°nClUded  that  the  helium  survey  yielded  valuable  information 
on  the  identification  of  crustal  disjunctive  dislocations. 
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Oblogina,  T.  I.,  V.  B.  Piyp,  and  L.  A_ 

YudaSin'  Heterogeneous  media  with  harmonic 
fields  of  the  propagation  velocity  of  seismic 

weves^  IN:  ANSSSR.  Izvestiya.  Fizika  Zemli, 
no.  3,  1973,  101-108. 


Conformal  transformation  is  considered  for  heterogeneous 

media  w„h  velocity  function  v(x,  y)  for  which  the  character, sties  In  v(x  y, 

is  a  harmonic  function.  A  method  is  proposed  for  the  solution  of  kinematic 

pro  ems  based  on  the  use  of  developed  transformation.  The  problem  of  the 

recovery  of  the  velocity  function  is  considered  It  is  shown  that  the  wave 

equa  ion  of  the  class  of  heterogeneous  media,  /j2l\2  +  /dt\2  _  1 

be  transformed  into  the  wave  equation  of  ™  v^(x.  VP  Can 

„  ,  wave  equation  of  homogeneous  media  with  a  velocity 

equal  to  unity  of  magnitude  +  ^  Furthermore,  i,  is  shown 

hat  using  th,s  transformation,  the  solutes  for  point  source  problems 

eve  „ped  for  homogeneous  media  can  be  extended  to  the  class  of  heterogeneo 

me  ia  considered.  An  example  is  given  of  the  graphical  and  analytical  dete- 

rmination  of  the  travel  „mes  of  reflected  and  refracted  waves  in  a  two  layere 

medium  with  a  horizontal  interface  and  v(x,  y)  =  v  eax  +  Py 

The  problem  of  the  recovery  of  the  velocity  field  for  the 
considered  class  of  media  is  set  as  the  solution  of  d2y  +  ^ 

2  2T  ~ 

[u  =  In  v(x,  y)  ]  in  halfspace  y  >  0  for  boundary  conditi  on  U  (x,  yj  -  fM 

where  f,x,  =  In  v(x,  0,  is  a  known  function,  by  the  method  of  regl^alioi 

i^Xw:  >T7y  of  the  velocity  £,eld  1S  given  for  a  v  * 

•  A  comparison  of  the  recovered  and  original 

rtc°rvii  ir  showr  7 they  aeree  w°u  ,n  the  1  *“* <*  *• 

(errmlll^;  °rr°r)  nCt  ‘°  W6U  ““ 


-60- 


Vasil  'ye  v,  S.  A.  Some  problems  in  the 

theor^-of-the  continuation  of  a  wave  field 

toward  tPie  sourrp  TINT*  a  m  Qccn  r 

- -u-1Lr>a-  AN  SSSR.  Izvestiya. 

!•  izika  Zemli,  no.  3,  1973,  35-47. 

Theoretical  possibilities  for 

oi  Pulsed  and  monochromatic  wave  fields  are  consider^  ^ Uat'°n 

surface  integral  of  the  Kirchhoff  formuia  was  ^  *■  ;urpose: 
of  the  modifications  are  anal -zed  a  the  P1  operties 

algorithm  derived  to  the  ,  ^  the  of  the 

The  existence  of  a  no  °f  *  «•*  <■  -f.ned. 

is  proven.  The  errors  i7Z  ^  ^  «•  applicable 

region  where  the  algorithm  C°n  mUatlon  °f  field  are  analyzed,  and  the 

P-ed  and  “  »' 


Gil 'bershteyn,  P.  G.  ,  and  G.  V.  Gubanova. 
Quasislidin^  of  compresSionai  waves  in 
caseofa.  concave  refracting  interf.no  IN. 
ANSSSR.  Izvestiya.  Fizika  Zemli,  no  3 
1973,  48-64.  '  ’ 


refractin '  s  ^  ™del  of  the  effect  of 

fr acting -surface  curvature  on  the  characloriw  r 

waves  confined  to  it  are  described.  The  two-d'  -le  congressional 

made  of  duraluminum  sheet  (6  =  2mm)  with  the  model  USed  was 

Of  plane  (5/Uoi|  and  concave  (1  8  <  s/A  <  ,o  „  ‘  °  raC  “8  lnterfac0  eonsist.ng 

and  receiver  of  ul.msoni  ’  SeC,i°nS'  B°‘h  the  8°“«e 

Oi  uiti asonic  waves  were  set  directlv  nn  * 

A  comparative  analysis  of  the  experiment  ,  n  ^  ®  interface- 

wave)  and  theoretical  amplitude  curv  >  for  P  ^(helT  ^  ^  sl 

the  validity  of  the  source -receiver  set  up.  121  ^ 


i 


Tin  principal  results  of  the  experiments  are-  Both  on  th 

l::;:;;:::;  irr  vcun.T 2,7  R  /A  > io)  of  the  -- 

<  nr 

attenuation,  but  sustains  its  waveform  TKio 

wave.  The  velocity  dispersion  of  the  ^tsulT  ” 

the  geometry  of  the  concave  interface  1,  7  ””  ^ 

ace  and  the  velocity  dron  acrns<?  it  tr 

example,  at  R,X  .  2,  its  velocity  decreases  by  3  -  8  %  (V  A  1 

20-22%  (Vlp/v2p«  o.54)  and  28%  (v  /V  -  0  38)  Arilv  ^  ’ 

of  the  quasisliding  wave  due  to  the  ^  2P  ’  '  AddltlWlal  attenuation 

b  a  due  to  the  curvature  of  the  interface  has  s-itmifi^  „ 
magnitude,  and  at  R/\  <  15  represents  th  •  significant 

,,  epresents  the  major  portion  of  the  overall 

.m- n.”1 -  *•  *■«*  of  the  concave 
monotonicallywith  PM.'  ^  ***““««  Creases 


The  quasisliding  wave  generates  a  head  wave  in  the  «  1 

medium  which  is  also  characterised  by  velocity  disoer  ” 

attenuation  due  to  the  curvature  of  the  interface  Analyses  1  TT 

nn  :  r  hr  -  ~ 

fe  a  aecrease  in  head -wave  amplitude. 


I 


R  yabinin,  Yu.  N.  Ajoosstble  mechanic 
~f  the  origin  of  deep  earthqn:,  k.,.  IN; 
ANSSSR.  Doklady,  v.  208,  no.  4  1973 

822-824.  ’  ’ 


A  model  of  the  focal  mechan 
hypothesized,  and  the  energy  that  eould  be 
earthquake  is  estimated. 


meat  mechanism  of  deep  earthquakes  is 
gy  that  could  be  released  at  the  focus  of  an 


rapid  mechanicalW^tartnTo7cVXnrtrrTakeS  °ri8ina‘e  "  *  reSUU  °f 

8  crystal  tn  the  substance  of  the  earth's  interior. 

polycrystal  (h,  ^TL  17  WOre  °“  °n  "'’“"“"cal  samples  of  tin 

—■  i-P  -  occurZ  i„~  “ 'TS  UP  “  ^  ^  - 

Fig.  1)  was  found  to  be  caused  b  „  P  C  def“ma,ion  (see 

The  energy  released  a,  the  momlt  cfThTfiLt sudden  CryStall‘,e!i ' 

b/  the  ^  "*•“<=  ■»<><*>  is  estimated  to  be  loC/em^T” 

the  energy  that  can  be  released  at  the  focus  of  i  '  nSeqUen‘ly 

volume  of  100  km3  ts  1023  eras  3b,  earthquake  with  a  focal 

radiation  pattern  '  3  W°Uld  Pr0dUce  a  l-adrantal 


i  Mtk 


Flg-  1.  Relati 


0  L - » - L__ 

♦  6  MM 

Ah - - 


ationship  of  Deformation  (Ah)  to  Axi 


al  F orce  (F) . 
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KUZin’  J-  R  Velocities  of  elastic  waves  in 

— hatka  fo(  a*  ££££  A  M  gggP  Izvestiya. 
Fizika  Zemli,  no.  12,  1972,  25-29 


the  mantle  i.  d'evetped  ul^  ^ ^  *«**»“«  withm 

^  1  P  g  data  on  the  anomalies  (station  discrepancies^ 

'i  the  travel  times  of  P-  c  r  uiocrepancies) 

e-rtho,  k  u  and  S-waves  from  earthquakes.  Data  on  128 

eartnquakes  with  K  =  9-15  A  -  iea  i 
.  v  1J,  A  -  50-350  km  and  h  e  0-170  km  were  used  a, 

,r;r  station  iocated  within  the  Kamch*^ 

time  -tables  calculated  for  /hom^ousTht leTyZTcrustlnTt 

mantle  models.  '  rusL  and  two-layered 


*  U  UU  O 


^  ■*-*-*  l  dll U 


focal  v  P  S  vv'i  L“e  axial  plane  of  the 

local  zone  are  shown  in  Fipurp  l  tv,  ■  r 

in  r  igure  1.  The  inferred  distribution  of  V  ,«h  At 
3how  in  Pigure  2.  Thc  inferrcd  velocity  distrjbut]ons  *  V^s- 

depth  ra^0eCUTh0nC  "““‘h  Kr°n°tSkiy  ^ "«“»  th.  30-80  hm 

anl  v  I  3  kmLr,mUm  “  *“*  ^  *«  V‘-‘  Wee, 

The  velocities  observed  within  the  5n  Ro  1  j  i 
beneath  Krone, shiy  Peninsula  and  the  sou, He! ^ TJL 

V  ^^4.^to0/.«)V*ITO^t“,  °f  the  aCCePtEd  mantle  m°del  (Vr  =  7-8  hm/ sec 

vs . «.« hmLi’ire^t::::::;:;::;;:::-  v  - — - 


i  he  inferred  velocity  models  were  checker!  k, 
travel  times  of  p-  mrj  q  ^  comparing  the 

U1  1  and  b-waves  observed  at  thn>  eu-  ,  . 
calculat'd  m  ,k  -  h  ShlPunsk3y  station  with  those 

“elo™y  moda,s- ii  ~  *****  -  — . 
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Fig.  2.  Distribution  of  Vp  (a)  and  Vs  (b)  over 
the  Focal  Zone. 

1_  Vp  <  7-5  km/sec;  2-  Vp  =  7.  5-8.0  km/sec, 
Vs  <4.5  km/sec.  3-  V  =  8. 0-8.  5  km/sec, 

Vs  =  4. 5-4. 8  km/sec;  4-  V$  =  4.  8-5. 1  km/sec; 
5"  VP  >  8-  5  km/sec,  V$  >5.1  km/sec. 


The  effect  of  the  homogeneous  layered  mantle  on  the  results 
was  evaluated.  It  was  round  that  thc  seismic  ,ays  ^  for  ,  gradient 

are  very  close  to  those  for  a  homogeneous  layered  mantle. 
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I  he  efli:ct  of  possible 


■or  in  the  determination  of  the  focal 


of  oarth,uakos  “  “  — -  v.,"s 

fmmd  to  be  reasonably  stable  with  respect  to  these  errors. 


Fomenko,  K.  Ye.  Deep  structure  of  the  r-t- 
Caspian  depression,  based  on  geological  and 
geophysical  data.  IN:  Moskovskoye  obshchestve 
ispytateley  prirody.  Byuileten'.  Otdel  geologii, 

V.  47,  no.  5,  1972,  103-111. 

The  results  of  deep  crustal  studies  in  the  peri-Caspian 
epression  are  summarized.  Maps  of  the  basement  surface  and  the  Moho 

eravT  mUlly  reUef  haVC  b°°n  C°mpiled  USing  st;ismic  (CMRW  and  DSS  method) 
gravity,  ana  magnetic  data.  ’ 

th„  ,  Th°  baS°menl  °f  ,hc  P— Caspian  depression  does  not  have 

the  same  characteristics  over  the  entire  depression.  In  the  marginal  areas 

of  «he  depression,  it  is  characterized  by  setsmic  waves  with  V  .  6.5  km/sec 
The  refractor  velocity  of  waves  from  the  basement  surface  gradually  inc 
toward  the  central  part  of  the  depression,  reaching  7.  2  km/sec.  It  appears^" 
a  the  granitic  '  layer  gradually  thins  out,  and  in  the  central  par.  of  the 

T  SOdimentary  Uy"  iS  by  the  "basaltic.,  layer 

in  the  marginal  parts  of  the  degression  w  y 

depression,  the  basement  surface  (V  =  6  5  km/^M 

intersected  by  peripheral  faults,  descends  step-wise  towards  i'cen.al  pTrt 
2).  depress'°n'  w,“”"  "basaltic"  layer  surface  rises  (see  Figs.  1  and 
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Fig*  1.  Seismic  Section  al 
CX  (see  Fig.  3below). 


ong  CMRW-DSS  Profit 


e 


i  -  Salt 

surface 

continui 


?3™’bas2al«c‘Ciambrian  CryStalline  basement 
'ty  basalttc  layer  surface;  4 -  Moho  dis - 


&  RtWswU 

WOO  fa rii  ^  ft  irt  WiMbMn  f*?*  Q.'un*u 

*'**  j-±r v.m 

*  ..  VH‘2/T  .. 


CO '(see  Ffg^beWK0”  al°"g  CMRW-°SS  P««le 
(Note.  Designations  the  same  as  in  Fig.  1) 


he  Moho  discontinuity  (studied  along  the  DSS  Wnfii  u 
in  Figure  3)  rises  fu  8  b  profiles  shown 

g  e  3)  rises  from  the  marginal  parts  towards  the  central  part  of  the 

depression,  i.e.,  from  36  to  27  km  (profile  CH  Fie  n  h 7 

(profile  CXI  Fig  3)  ’  g’  >  &nd  fr°m  40  to  22 


In  the  marginal  parts  of  the  depression  the  unu  o* 

occurs  at  depths  of  36 -3  8  km  (Fie  3)  T  ,  i  '  discontinuity 

(  g’  Two  local  uplifts  of  the  Moho 

discontinuity,  with  minimum  depths  of  22  and  29  km,  are  evident  in  Le 

eastern  and  western  part  of  the  depression,  respectively  Thev 

by  a  relative  downwarp  coincide  *  ^  They  are  separatee 

a  p,  coinciding  approximately  with  the  Ural  river  The 
upnfts  coincide  with  gravity  maxima.  The 


■•V.js.JU*-. 


Fig.  3  Map  of  the  Moho  Discontinuity  in  the 
Pen-Caspian  Depression. 

Contour  lines  of  the  Moho  discontinuity 
2-  regional  CMRW-DSS  profiles. 


.  u  ThUS’  thG  CrUSt  in  the  Peri “Caspian  depression  differs  sharply 

rom  the  crust  m  the  adjacent  regions.  It  is  characterized  by  a  "granitic" 
layer  whtch  thins  out  in  the  central  part  of  the  depression  and  a  "basaltic" 
layer  whose  thickness  varies  from  20  km,  in  the  marginal  parts,  to  5-7  km 
in  the  central  part  of  the  depression.  Minimum  thickness  of  the  "basaltic" 
layer  coincides  with  the  minimum  crustal  thickness. 
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4-  Particle  Beams 


A.  Abstracts 

Grishayev,  I.  A.,  and  A.  M.  Shenderovich. 

Acceleration  by  chopping  of  an  intensive 
^£t£2iLbeam.  ZhTF,  no.  11,  1972,  2409-2412. 

A  theoretical  and  experimental  study  is  presented  of  the 
accelerating  electric  field  generated  by  choPping  of  an  Lensive  ellc!l 

anllyze^of111118  V^10US  Syst ems'  Sh°ck  excitation  is 

analyzed  of  systems  consisting  of  a  rvlin^  i 

„„  mi  .  8  cylindrical  resonator,  a  parallel 

three  ‘  " d  *  ^h  PUl“"  ^  ^  ‘hat  *  all 

during  the  first  h  If  ‘  P°tentia‘  V°r‘iCily  iS  «««“•<>  which 

—  rrgnr.r;:;r:;;r  r :°  rerate 

by  turning  on  the  electron  been,  g  "  “g  f‘eld6  ®“e"“'d 

field.  beam  are  shown  to  be  smaller  than  the  accelerating 

Theoretical  conclusions  were  verified 

excitation  circuit  consisted  of  a  17  kv  War  n  1  g  Perimen‘aUy'  The 

a  capacitor  with  choke  coils  and  h  u  se  s  aper,  an  electron  gun, 

circuit  was  a  c  ,  *  ,h0rt“*  The  oscillatory 

was  a  capacitive  impedance  coupling.  The  electron  h 

Peaked  in  3psec  and  decayed  in  0.  1  psec.  0.cillo.J '  0"^ 

oscillatory  circuit  voltage  show  .  sharp  peak  ^  ^  ^  ^  ^  ^  ^ 

thrT  f  T  6  a™Pl“Ude  °f  the  S°Cond  accelerating  period  was  ~20  kv  or 

period  w  f  Cr  tha”  lhC  deCelera“n8  during  the  fi-st  half- 

mod.  Waveforms  of  the  pulsed  current  and  oscillatory  voltage  are  included. 

A  related  patent  disclosure  by  Grisha vev  et  i 
__  y  yjr lbnayev  et  al  was  covered 

earlier  report  (March  1973,  p.  131). 


Zaydin,  D.  G.  ,  and  V.  K.  Karpasyuk. 
Combining  radial  and  phase  stnhn^ 
in  an  Alvarez  linear  accelerator.  ZhTF, 
no.  11,  1972,  2427-2429. 


'  vy  vtasov  (ieonya  linev 

"  y  Atomizdat.  Moskva,  1965,  that  separate  radial  and  phase  . 

stabilities  of  particle  motion  in  linear  accelerators  without  any  special 
oc using  device  are  possible,  at  a  constant  synchronous  phase  in  the 
acceleration  process,  and  that  a  sufficiently  rapid  growth  of  accelerating 
wave  amplitude  can  be  achieved  along  the  accelerator.  The  present  work 
concerns  the  theoretical  analysis  and  modelling  of  combined  particle 
motion  processes  in  a  low  energy  Alvarez  linear  accelerator,  without  any 
a  ltional  focusing  device.  A  system  of  linear  equations  is  developed  for 

17  I1"'  m°li0n  in  “  wave  using  Newton's  equation 

p  u  a  number  of  nonstandard  assumpt.ons;  modelling  was  done  by  computer, 

s  shown  that  in  a  comparatively  low  energy  range,  there  exists  a  region 
sufficiently  wide  for  practical  purposes,  of  combined  radial  and  phase  ' 
stability.  This  assumes  the  usual  axisymenetrical  structure  with  drift 
u  es  at  constant  synchronous  phase  along  the  accelerator,  and  that  the 

:rU"  T6  Wave  inC™  »>“«  accelerator.  Combin 

radial  and  phase  stability  does  no,  occur  unless  these  conditions  are  me, 

the'  b  m  thB  ““  °£  COnStan‘  aCCelerati"«  wave  amplitude,  either  the  radial  < 
the  phase  motion  becomes  instable. 
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Rudakov,  L.  I.  Electron  beam  drap;  jn 
£lasma  with  a  high  level  cf  Lanpmi^ 
turbulence.  DANSSSR,  v.  207,  no.  4, 
1972,  821-823. 


X  lie  autnor  discuss 


- “lienee  ol  a  new 

“  Stat!:  WWCh  “d  be  S“  -in.  to  beam  instability 

der  the  condition  of  beam  excited  oscillations  for  which 


1  >'/  (nT)  >  Ak 


r„:, 


(1) 


turbul  =  51 "  m  Width’  VTe/  P.  VT,  *  and  „  - 

lunch  7rrSY  *  “  the  PUSma-  U  th“b°-  «■»«««.  energy 

bunching  of  Langmuir  escalations  occurs,  as  a  result  of  which  coupled 

plasma  Equations  are  obtained  for  Langmuir  oscillations  (solitons, 
localized  space,  and  an  expression  is  derived  for  soliton  energy  An 
analysis  is  given  of  the  interaction  between  solitons  and  charged  particles 
in  whmh  the  energy  yielded  by  the  beam  is  transferred  to  solitons  and  ' 
thermal  energy  of  plasma  electrons  Part  of  tho  k 

.  .  •  ^art  °i  the  beam  energy  is  also 

transferred  to  ions  because  nf 

Ol  ...  ,  u  because  of  their  resonance  interaction  with  the  electric 

potential  of  the  solitons;  as  a  result,  the  solitons  attenuate.  X,  is  showl 

with  a  medCtr0"  °am  CXClte  “"h  stronS  Langmuir  turbulence 

with  a  medium  energy  density  (V  /u,2  <W<nT,  <  1,  representing  a  set 

of  solitons  The  author  emphasizes  that  it  is  necessary  to  tahe  into 

account  this  effect  of  interaction  between  solitons  and  charged  particles 

en  investigating  an  initial  arbitrary  excitation  in  plasma. 


Koba,  V.  V.  ,  and  I.  A.  Sakharova.  Method 
of  measuring  tungsten  electrode  working  edge 
temperatures  in  a  high  current  discharge.  IN: 

Sbornik.  Tezisy  dokladov  V  Vsesoyuznoy 
konferentsii  po  generatoram  nizkotemperaturnoy 
plazmy,  Novosibirsk,  v.  2,  1972,  36-39. 

(RZhMekh,  12/72,  no.  12B101)  (Translation) 

Cathode  temperatures  of  type  DKsR5000  and  DKsRIOOOO 
spherical  xenon  tubes  were  measured  as  functions  of  discharge  current. 
Cathode  surface  temperature  was  determined  from  photodiode  sensing  of 
the  heated  cathode,  following  preliminary  calibration  against  tungsten 
emission.  Measurement  error  in  the  2000°-3000°  K  range  was  7--10%. 
In  addition  to  temperature  and  discharge  current,  the  electrode  voltage 
was  recorded,  together  with  internal  pressure  and  thermal  flux  in  the 
anode  and  cathode. 


Akhiyezer,  I.  A.,  and  V.  T.  Lazurik-El 'tsufin. 
Dynamic  effect  from  passage  of  charged  particles 
beams  in  solids.  ZhETF,  v.  62,  no.  5,  1972, 
1776-1779. 


Dynamic  loads  are  generated  from  the  passage  of  a  high-velocity  charged 
particles  beam  through  matter,  which  excite  elastic  vibrations  in  the  body. 
The  character  of  these  loads  and  their  dependence  on  beam  and  target 
parameters  are  investigated  in  the  article.  Under  the  assumption  that 
the  beam  energy  is  not  too  high,  the  longitudinal  load  (with  respect  to  the 
incident  beam)  is  determined  in  cases  pertaining  to  electron  (positron)  and 
proton  cylindrical  beams.  Rigorous  formulas  for  two  limiting  cases  are 
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"7;  *  ,Mn  P'ate  h  =  d/9>  “  whi=h  ‘he  beam  passing  through  is 

;h Very  Httl;  (6  ~  *'  ^  «  =„>  and  a  thick  plate  (h»l,,  in  which 
he  beam  is  completely  absorbed.  In  these  expressions  d  .  beam  diameter 
0  =  mean -square  of  the  scattering  angle  AE  -  to.  i  ' 

particles  in  the  plate  E  is  •  •  f  l 1  "  6nePgy  loSeS  of  be^ 

Panicles,  and  hi  pU,^™  “7.^  ^  1  ^  ^  - 

energies,  loads  increase  linearly  with  the  growthl/llgHt  U 

ergies,  t  e  loads  in  the  case  of  electron  (positron)  beams  do  not  depend 

™  energy  and  in  the  case  of  a  proton  beam  the  loads  decrease  with  e 

increase  of  energy.  Numerical  calculations  were  carried  out  for  aluminum 

copper  and  lead  plates  with  h  e  0. 01  cm.  The  dependence  of  dynamic  loadT' 
on  beam  energy  for  thes^  •  y  c  loads 

verification  of  the  theory  is  prop  ,1  T''86'1'6'5  8raphically.  An  experimental 

^  P  °POSed.  by  measuring  the  amplitude  of 

sound  waves  excited  by  a  particle  beam. 


Kozlov,  N.  P.  ,  a.  A.  Lyapin,  and  V.  I. 
Khvesyuk.  Method  of  calculating  the  cathnrfp 
rejrion  (field  emission  regime).  IN:  Sbornik. 
Tezisy  dokladov  V  Vsesoyuznoy  konferentsii 
po  generatoram  nizkotemperaturnoy  plazmy, 
Novosibirsk,  v.  3,  i?72,  12-14.  (RZhMekh,’ 
12/72,  no.  12B99). 


An  approximate  method  is  suggested  for  calculating  cathode 
region  parameters  (cathode  drop,  electron  current  fraction,  neu  a 

“"I  ”S'  °f ‘—physical  characteristics  of  the 

cathode  material  and  the  excitation  cross-section  values  of  cathode  atoms 

l  sIsTe^of^lh  ' T*'  ThC  aUth°rS  “Se  4  prev;ously  °htained  solution  to 
y  Cath°dC  equatl°ns  suPPlemented  with  a  thermal  conductivity 


-79- 


■if  H|,JI  I  f  * 


MA  #  :  ’PM**! 


.,14  K.H.l.^lip^.1 


and  .,  r,ln,i„„„hip  ,  „rrnUtj„K  the  i„n  , 

r,“utra)  concentrations  and  th,-  cathode  "  0nSUy  Wlth  lhe 

d  1Q“L  k't*-s  ionization  level  Tim  „  a.  , 

material  vaporization  process  is  allowed  for  based  on  th  ’ , 

Calculations  were  made  of  mercury  cathod  ’  6  angmuir  law- 

with  a  lifetime  of  lo'7  sec.  The  results  /  C“rrent  “  *  ^  Ca,h°de  SP°* 
experimental  data.  3re  ln  g°°d  aSreement  with 


different  condit^Xl^i oT^  P~^ 

structures  of  a  linear  .IZ"Z  ^  **  ~ 

critical  current  amnliturf  ,  f  PS  were  investigated  of 

and  ET  ,  6  “  recluency  of  beam-guided  signals  in  EH 

and  ET21  modes,  and  also  the  beam  acceleration  *  •  H 

of:  the  initial  lateral  beam  dis  E  1Clent’  as  functions 

ai  beam  dispacement  as  an  integral  relative  f  •• 

waveguide  axis,  the  waveguide  Q  in  ,he  EH  moJ  '*mto  'rlS 
magnetic  field  of  the  solenoid,  the  diameter  of  the  b  . 

and  the  waveguide  terminal  matching  equipment.  It  T”  ^  ac«lerator 

of  initial  displacement  (constant  in  time)  and  ancle  7™  -0™  ^  Values 

relative  to  the  periodic  structure  axis  do  not  ”  “C  6nCe  °f  the  beam 

The  critical  current  in  a  first  '*  ect  “Stability  parameter s . 

-  -  structure,  **”**«««—  *•  0 

tiiicariy  with  increase  of  forncir^ 

1  10cusmg  magnetic  field. 
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Golovin,  V.  N.,  V.  N.  Podshivaiov,  N.  P. 

Sobenin,  and  E.  Ya.  Shkol'nikov.  C alculating 
waveguide  clusters  with  extreme  requirements 
for  beam  characteristics  of  heavy -current 
linear  electron  accelerators.  IN:  Tr.  2-go 
vses  soveshch.  po  uskoritelyam  zaryazhn. 
chastits,  1970.  v.  2.  Moskva,  nauka,  1972, 

68-70.  (RZhElektr ,  1/73,  no.  1A276). 

(T  ranslation) 

Waveguide  clusters  without  additional  equipment  for  initial 
bunch  formation  are  simple  in  assembly  and  adjustment.  Calculation  of 
such  clusters  with  a  high  capture  coefficient  and  phase -energetic  distribution 
presents  a  considerable  difficulty.  The  problem  is  still  more  complicated, 
if  the  cluster  is  intended  for  heavy-current  beam  formation,  because  problems 
of  load  current  and  space  charge  is  intensive  phase  motion  have  not  been 
adequately  treated.  A  method  is  discussed  of  calculating  the  cited  problem 
in  connection  with  the  designing  of  waveguide  clusters  for  heavy-current 
accelerators.  An  extremal  calculating  method  of  linear  dynamics  is 
analysed  taking  into  account  load  current  and  space  charge. 


Pasynok,  A.  I,  ,  N.  S.  Repalov  and  N.  A. 

Khizhnyak.  On  the  parametric  inst,bility 
theory  of  a  confined  electron  beam,  ZhTF, 
no.  12,  1972,  2452-2457. 

The  work  considers  electromagnetic  waves  in  a  modulated 
electron  beam,  confined  in  a  metallic  waveguide.  It  is  shown  that  such  a 
scheme  is  unstable  in  relation  to  extended  axial  modes.  Dispersion  equations 
were  obtained  and  analysed  for  various  limiting  conditions.  It  was  found 
that  in  a  beam  of  limited  radius  the  resonance  condition  is  a  function  of  signal 


-81  - 


- — . 


frequency,  which  results  in  a  limitation  in  the  amplified  frequency  band  at 

“C  parameters  and  modulating  fields.  The  instability  tncrement 

depends  on  frequency  in  the  region  <r- 


—  - J  Viiic 

ion  to  <  CCQ,  and  tenos  to  zero  as  cc  ->  0. 


Tkach,  Yu.  V.,  Ya.  B.  Faynberg,  I.  i. 
Magda,  Ye.  A.  Lemberg,  and  N.  P. 
Gadetskiy.  Stimulated  emission  from  the 
interaction  of  heavy-current  relativistic  beam 
with  plasma.  UFZh,  no.  1,  1973,  44-46 


,  .  X  al‘ftaVe  Polished  several  papers  on  emission  gener 

by  heavy  current  interacts  with  plasma  (cf.  Jan.  1973  Report,  p.  79).  m 

e  present  article,  results  are  described  on  lasing  from  a  plasma-beam 
discharge  using  a  heavy-current  relativistic  beam.  The  experimental 
sketch  is  given  in  Fig.  1.  An  electron  beam  at  30  ka  and  energy  of  0.  7  Me, 
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Fig.  1.  Beam-plasma  experiment 

c°axial  double  pulse  shaping  line. water  dielectric  - 
2- water  discharger;  3-  coaxial  transformer;  4-  pulse 
generator  (500  kv);  5-  vacuum  diode  chamber- 
6-  aluminum  foil  anode,  20-50  p;  7-  interaction 
chamber  (length  =  270  cm,  diameter  =  14  cm)-  8-  quartz 

r0-ndo^iU9;gra;h°ChrOmalOr  ?h“ipL;  q“artZ 
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a.  30  nsec  was  formed  by  a  cylindrical  double  line,  which  was  charged  from 
a  Marx  bank  and  designed  for  an  output  voltage  of  5xl05  v.  A  needle-form 
or  encrusted  cathode  was  used  as  an  electron  source,  connected  to  the  pulse 
shaptng  line  through  a  coaxial  transformer.  Beam  current  density  reached 
ka/cm  ,  Waveforms  of  beam  current  and  vacuum  diode  cathode  voltage 
shown  in  Fig.  2.  The  working  gas  used  was  molecular  nitrogen, 


T~1 


\  4AA/^ 


Fig.  2.  a)  oscillogram  of  cathode  voltage 
(calibration  signal  10  MHz)  b)  oscillogram 

current  (  calibration  signal  100 
MHz).  ° 


Fig.  3.  emission  waveform  at 
A  =  3371  A  (one  division  =  10  nsec). 


because  of  its  comparatively  high  upper  level  lifetime  (40  nsec)  and  high 
gain  -C  J.-B»  conversion  inherent  in  the  second  positive  N2  system. 

,  Superradiance  was  obtained  at  wavelengths  of  3195  A,  band  1-0 

3371  A,  band  0-0  (Fig.  3);  and  3577  A,  band  0-1.  The  pressure  range  in 

which  the  emission  was  recorded  was  within  lo'1  -3  torr  limits;  maximum 
radiation  corresponded  to  1.0  torr,  and  gradually  decreased  with  change 
of  pressure  from  this  level.  Radiation  dispersion  did  not  exceed  2° 
Measurements  also  showed  that  the  relationships  of  x-ray  and  r-f  emission 
intensities  as  functions  of  pressure  were  .  nalogous  to  that  of  stimulated 
emission.  Power  levels  for  all  three  types  was  found  to  reach  105  w  in 
.=*10  sec.  An  estimation  is  made  of  high-frequency  oscillation  increment 
.me  and  ,s  compared  with  pumped  level  lifetime.  The  instability  increment 
was  determined  to  be  10W/sec  for  beam  density  .  1010cm  .  The  characterise 

eating  time  of  the  plasma  electron  component  was  lO^-w'’  sec,  which  makes 
generation  in  self-restricted  transitions  fully  possible. 
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M"l(1  ’  V'  I'”  and  V-  A-  Skubko.  Methods 
~  acceleral mg  sections  in  a  linear 

electron  accelerator.  Author's  certificate, 

USSR,  no.  35261  1,  published  June  17,  1970. 

(Otkr  izbr,  4/73,  p.  164). 

by  means  of  a  1  actions 

y  means  of  a  phase  inverter  in  a  linear  electron  accelerator  tr  ■ 

P-cisio„,  a  part  of  the  pulsed  current  ,s  periodicaUy  ^  “P""" 

Phastng  section.  The  accelerating  voltage  is  detected  at  the  output  and  , 
differential  amplitude  is  used  to  regu.ate  the  phase  of  the  sec  I  ’ 


Fakhrutdinov,  E.  N.  Pulse_ga  s  discharge 
fiun  with  a  high  sperirtr  electron  beam  pe,.,.- 
INr  Trudy  Tomsk,  in-ta.  radioeleklron.  i 
elcklron.  tekhn,  no.  7,  1972,  30-33.  (RZhElektr, 

1/73,  no.  1A297)  (Translation) 

gun,  the  operaL"  «hli^redn„°nf;iePcTSed  ^ 

“  modified  Penning  lube  anode.  High  prewurT  ei*1?0110"  thr°“Sh  ‘he  h°le 

:r  tt  discharge' — from 

°t a  r-  ~  - — 

with  a  hioh  R  accelerating  gap  yields  beams 

with  a  high  power  concentration.  The  snerifir-  h 

sufficient  for  dimension-,.  P°Wer  achieved  is 

dimensional  processing  of  solids  and  refractory  materials . 


mn  4  i'mmp  '■-'U-i.  ij.iiu.ii.jiiij^.u^i-#.^ 

■  ■  1 


Pc-denko,  N.  S.  ,  Ye.  1.  Lutsenko,  and 
Ya.  B.  Faynber g.  Hgavy-curr ent  accelerator 
with  a  plasma  cathode.  IN:  Fiz.  plazmy  i 
probl.  upravl.  termoyader.  sinteza.  Resp. 
mezhved.  sb.  ,  no.  3,  1972,  30-33.  (RZhF, 

12/72,  no.  12A418) 

A  variant  of  a  Unear  plasma  betatron  is  described  designed 
or  high  voltage  operation.  Intense  electron  beams  are  obtained  with 
currents.5  ka  at  100  kv  or  2  ka  at  200  kv.  Beam  electrons  are  drawn 
rom  an  increased  plasma  concentration  region  in  the  plasma  cathode. 


Zhukov,  M.  F.  ,  A.  S.  An'shakov,  G.  H.  B. 

Dandaron,  and  M.  I.  Sazonov.  Investigating 
t_qngsten  cathode  erosion  in  nitrogen.  IN- 
Fiz.  dugovogo  razryada.  Novosibirsk,  1972, 

142-151.  (RZhF,  12/72,  no.  12G167). 

Characteristics  of  tungsten  cathode  erosion  in  nitrogen  were 
investigated,  using  a  high-power  plasmatron  with  an  arc  current  in  the  100- 
■000  a  range.  Relationships  were  determined  for  thermal  flux  and  current 
density  in  cathode,  and  specific  cathode  erosion,  as  functions  of  arc  current. 

I  was  found  that  current  density  was  practically  independent  of  arc  current, 
attaining  1.  5x10  a/cm  in  argon.  It  is  noted  , ha,  in  nitrogen,  cathode  melting 
cannot  be  prevented,  while  in  an  argon  discharge  a  melt-free  mode  is  possible 
y  using  a  thoriated  tungsten  cathode.  Stable  nonmelting  operating  conditions 
e  cathode  in  nitrogen  or  other  media  is  possible  only  by  using  activated 
w  with  a  work  function  <  2.  5  ev.  Specific  erosion  for  a  thoriated  tungsten 

cathode  in  a  wide  range  of  arc  currents  in  Ar,  N,  and  H  lies  within  limits 
of  (1-I0)xl0  g/a/sec. 
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Kozlov,  N.  P.  ,  and  Y„.  S.  Protasov. 

Radiation  prnp.ru..  of  a  dense 

TVT,  no.  6,  1972,  1319-1320. 

Radiation  properties  of  a  deise  nl^non  t 
in  accelerators  with  coaxial  ,nrf  d  *  f°CUS  Were  investigate. 

coaxial  and  end-type  accelerating  electrodes  in 

was  generated  by  a  600  pf  condenser  bank,  which  supplied  340  ka  at  ^ 

voltage  Uo  .  5  kv.  Teflon  plus  the  erosion  products  of  ,h  r  ^ 
were  used  *  *  tua  ,  .  products  of  the  Cu  electrode 

2kv  t„  he  worktng  medium.  The  plasma  focus  was  formed  at  U  > 

-  rcrrerrr  — - 

spectrograph  in  the  2000-6000  A  range. 

function  of  FII  line  inter,  c  f  perature  as  a 

dependence  based  T‘  **“ 

standard  source.  Results  show  that  the  te^ tZ»  ZT^  ‘ 

maximum  compression  in  the  focus  zone  was  ~5  ev  A  «  ~ 
was  used  to  register  r^di  ’  A  blSmuth  bolometer 

*“  *“  -  condenser  battery  “TW 

owing  to  a  sharp  increase  of  reabsorption  in  the  fo  °'  ^  7 

radiation  measurements  are  o,  Zone-  Results  of  the 

urements  are  given  in  Table  1-  the 

was  5-7%.  ’  ative  measurement  error 


table  1 


<  I  w*  /  V  k;  i-  u  -tt., 


'  U‘J''  ^^aouruu  raMiauuii  uuerpy 

increased  by  10-15%.  when  a  fluorite  filter,  transparent  to  wavelengths 
below  1180  A,  was  placed  in  front  of  the  bolometer,  the  radiation  energy 
was  -45%  of  the  total.  The  metallic  plasma  radiat.on  energy  increased  by 
%  compared  to  fluorocarbon  plasma.  Fig.  1  plots  the  radiation  powe. 

"f  th  kT  U°  aS  a  fUnC“°n  ^  dme'  and  Fi®'  2  Sh°WS  *he  ‘eSt  ^angemen , 
he  bolometer.  The  authors  conclude  that  the  self-focusing  of  the  plasma 
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Fig.  1.  Radiation  power. 

U  UQ  =  3  kv;  2-  2  kV;  3  -  1  kv. 
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Fig.  2.  Bolometer  placement  in  an  accelerator. 

!•"  J0l°meter,feed  ^urce;  2-  bolometer;  3-  optical 

electrr’odeWD  So  char§e=  5"  external 

electrode,  D  -  b0  mm;  6-  internal  electrode  d  = 

20  mm,  length  of  accelerating  zone  40  mm 


jet  and  the  high  radiation  energy  make  feasible  a  plasma  focus  for 

generating  short  duration  light  flashes  with  increased  ultraviolet  radiation 

output  and  high  energy  for  optical  pumping  of  laser  active  media,  such  as 
in  pulsed  photolysis. 


Burmakin,  V.  A.,  and  V,  K.  Popov.  Physical 
characteristics  of  electron  beam  infraction 
with  solids.  FiKhOM,  no.  6,  1972,  5-13. 


Experimental  results  show  that  electron  bombardment 
Of  the  local  surface  of  a  condensed  medium  generates  a  low-temperature 

thermally  unbalanced  (T  >  T  =T  )  dp wn21  -3.  , 

e  lin  a}’  dense  H°  cm  )  plasma,  having  an 
excessive  positive  charge  no  i  , 

/  (i°  10  coulomb)  and  significantly  affecting  the 

o  ogical  characteristics  of  electron-beam  processing.  Based  on 

rfeS*ltS  theoretical  concepts,  a  qualitative  physical  evaluation 
g  of  the  following  phenomena,  usually  observed  during  electron 
processing: 


1.  The  electron  beam  penetration  in  solids  is 
three  factors,  namely  the  beam  power  density  in  the  lateral 
primary  electron  energy;  and  duration  of  the  interaction. 


determined  by 
cross-section; 


2.  The  increase  of  the  diffusion  process  is  explained  by  ion 
motton  tn  an  electrostatic  field  and  the  inhomogeneity  of  the  plasma  ion 
concentration. 


pias. 


temperature  in  the  lower  part  of  the  plasma 
channel  at  the  solid  boundary  is  higher  than  in  the  upper  part,  which  tncreases 

role  °dynamiC  “0  Action  <*  materials  from  the  processing 
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4.  Periodic  electron  beam  deflection  i 
Of  an  excessive  positive  charge  of  plasma,  as  a  functi 
ature , 


ction  is  due  to  the  presence 
function  of  plasma  temper- 


Dur’-n«  weak  ionization  of  the  materials  in  the  zone  of 

the  mol  e;m  “,eraCti0n  With  ^al  electric  held  increases 

molecular  kinetic  energy  and  decreases  the  surface  ion  pressure. 

6'  The  hollow  f°rm  of  crystallized  drops  of  the  liquid 
u  stances  is  explained  by  the  positive  charge,  acquired  by  the  drops 

from  the  electron  bombardment  and  from  effects  of  surface  tension. 

of  ,  ,  Some  sraphical  and  photographic  data  on  beam  processing 

of  a  tungsten  target  are  included  as  examples.  ® 


Aseyev,  G.  G.,  G.  G.  Kuznetsova,  N.  S. 

Repalov,  and  N.  A.  Khizhnyak.  Parametric 
mstability  of  an  electron  beam  modulated 
jjy_an  external  electrostatic  field  ZhTF, 
no.  11,  1972,  2264-2271. 

,  ,  ,  Experimental  data  are  given  on  parametric  instability  of  an 

ea“  m°duIated  by  a  spatially  periodic  electrostatic  field.  Such 

“I,”;  d“Se  b?mS  f”  — ive  ion  acceleration  " 

.  and  SHF  wave  amplification.  In  the  experimental  setup  (Fig  la)  enerev  F 

°f  the  electrostatic  modulating  field  is  transferred  to  the  beam  under  a 

“  I:™1"  ^  ‘*  “  *  - 


I  -  1  .Oj  •  10'1  ££  u , 
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r  ‘S'  experimental  setup-  1-  C3thnr)P  ? 

5-  dSShragm  1  I6"1"  HF  "’“‘'ulation <-  p'roTe  ' 

I-  bSSSB^SSSfn  mod,ulati"«  «*»* 

b)  magnetic  field  longitudinal  dUtributiom^0"8' 

Here  I  is  the  beam  intensity,  S  is  beam  cross-section  U  is  the 

voltage,  and  L  is  the  gnoH  i  ’  n  s  the  accelerate 

■  is  the  spatial  period  of  the  applied  field. 


I  (Fig. 


The 

2)  and  the  I 


experimental  plot  of  amplitude  A  of 
versus  Un  plot  at  maximum  A  show 


the  HF  signal  versus 
a.  significant  resonance 


vs  .beam  I;  1-  A(I)  u  -  600  v  ‘h.  probe 

3-  A  JD.  Modufa^on  V-62ToVMHz;  {?’,  Uo  *  ® 


amplification  of  the  HF  signal  with  parametric  instability  of  the  electron 
beam.  Instability  was  observed  only  when  a  positive  potential  U  was 
applied  to  the  alternating  diaphragms,  and  only  under  conditions°of  current 
saturation.  Instability  breaks  down  in  space  charge  mode  operation.  The 
experimental  plot  of  A  versus  the  number  n  of  periods  suggests  that  the 

observed  instability  is  of  convective  nature.  The  magnitude  of  the  instability 
increment 

v  ^  0.1  fit/,, 


is  derived  from  the  A  versus  n  and  A  versus  UQ  plots  at  Ur  =  300  and  600  V. 

Comparison  of  the  y  calculated  from  (2)  with  the  experimental 
In  K/Kq  values  (Fig.  3)  shows  a  satisfactory  agreement  between  the  two  sets 


Fig.  3,  a)  In  K/K  versus  n  and  b)  In  K/K 
versus  magnitude  of  electrostatic  field.  ° 

Solid  lines  =  theory,  dots  =  experiment.  Curves 
1  and  2-  U  =  300  and  600  V,  respectively.  Dots 
are  the  data  obtained  from  the  A  vs.  n  and  A  vs 
Uq  plots. 


of  data  (K  -  A/Ao  at  Uq  ^  0  and  Kq  is  the  amplification  factor  at  U  =0). 

The  amplification  factor  K  in  the  resonance  mode  may  attain  100.  "instability 
was  observed  within  the  500  >  o:/Zn>  50  MHz  frequency  range.  This  range 
can  be  expanded  towards  higher  <o  by  decreasing  velocity  spread  of  beam 
particles,  and  towards  lower  w  by  modifying  the  system's  geometry. 


Kanev,  V.  G.  ,  K.  S.  Bobev,  and  T.  D.  Mireva. 

Field  emission  microscopy  of  AIBV  coated 
tungsten  single  crystals,  DBAN,  v.  25,  no.  8, 

1972,  1029-1032. 

A  field  emission  microscopic  analysis  was  made  of  the  surface 
diffusion  or  migration  of  antimony  atoms  on  the  surfaces  of  a  tungsten  single 
crystal  simultaneously  interacting  with  cesium  vapors.  Relationships  were 
determined  for  the  average  electron  work  function  i  versus  the  diffusion  time 
ot  cesium,  interacting  with  an  antimony  layer  on  a  tungsten  substrate.  A 
temperature  of  T  ~  77°  K  was  maintained  in  the  substrate  and  titanium  getters 
during  emission  image  recording  for  various  sorption  and  thermosorption 
stages.  A  platinum  current -heated  wire  was  introduced  into  the  projector 
for  convenient  dosing  of  the  Cs  vapo:>s.  The  temperatures  of  the  W  substrate 
and  the  Sb  evaporator  were  determined  from  the  intensity  of  current  passing 
through  the  holder  with  appropriate  corrections  for  cooling  at  the  output. 
Vacuum  pressure  was  maintained  at  p  <  lxJO-9  torr.  Photos  of  the  W-Sb-Cs 
system  were  taken  at  phases  of  antimony  coating  of  the  tungsten  crystals; 
activation  of  the  W-Sb  system  in  Cs  vapors;  and  emission-image  formation 
of  the  tungsten  crystals  with  simultaneous  evaporation  of  Sb  and  Cs. 
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free  of  nf  ^  T  850  900  K  ^  tUngsten  surface  was  completely 

the  •  .‘m°ny'  When  the  sitbstrate  temperature  was  raised  to  420°  K 

th  lon  lmage  eJ[panded  and  mjgrated  _  ^  K 

8  K  >*  fegtouped  intoe  bright  and  stable  pattern  tvnie  ,  , 

compound.  Desorption  nf  th  ^  ,  ’  yp  al  of  an  lrttermetal 

above  900°  K  T,  e  "  “  M‘  b^"  “«  ‘-peraturee 

«■  6reater  than  that  bel  17 'ZZ^T"  ^ 

The  variation  of  work  function  v  '  C°mp0nent  s  =  Parately. 

quantit.es  of  predeposi  ed  “  t  T""  f°'  *««*« 

preaeposited  antimony  is  shown  in  Fie  1  n0 

in  rig.  i.  The  constancy  of <p 


J'i3'  Relationship  of  work 
function  to  Cs  diffusion  time. 


Curve  1  - 
Curve  2- 
Curve  3  - 
layers. 


coating  of  w  with  Sb. 
pure  W  coated  with  Cs. 
o-  Cs  diffusion,  in  Sb 
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in  curves  3-6  after  the  time  necessary  ,30  see)  for  W-Cs  system  single 
ayer  formation  shows  that  in  layers  differing  in  conductivity,  we  have 

thicks'!  °  18  th°  DCby,-HUCCk01  6hi0W'"*  ™«"  -  -  *•  ‘Ho  layer 


.  .  The  authcrscit^  two  experimental  difficulties;  1)  d  decrease  i; 

i.«h,  emission  from  the  m.croscope  screen  owing  to  the  presence 

CS  VaP°rS:  a”d  2»  thC  >°»  «■»<*•■»  of  the  Sb-Cs  system  -  l.  50  eV) 
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A.  Aostracts 


Lidorenko,  N.  S.  ,  S.  P.  Chizhik,  Ya.  T. 
hcrmazanyan,  V.  V.  Shakhparonyan,  T.  V. 
Yefimovs kaya,  A.  A  Lanin,  L.  A.  Lyutsareva 
andS.  P.  Shamanova,  Preoar, nn  !  r.,  nsp, 

—  C,'nium  i"  a  hiah-u-mponaiurc.  sola, 

dryer.  Arm-  Se>dya  tekhnichcskikh  nauk, 
V.  25,  no.  4,  1972,  10-13. 


furnace  equipped  with 


Compacted  stabilized  ZrO 


2  Sprcimcns  were  fused  in  a  sola 


wun  an  automatic  sun  tracking  evot 
dj.jL.ij  racKing  system  using  a  1  5  m 

parabolic  mirror  (Fig.  1).  t,  i.  a  m 


a  7 


Flg*  1.  Solar  furnace  for  fusion  study. 

S°lar  P°wer 

with  uniform  rotation  111  >  ^rive»  3-  container 
?  nrm  ,  rotatlon  speed  control,  at  0  to 

<-,000  rpm;  4-  conliri?  ’  u  lo 

5-  w  d  comacts  for  thermocouples 

7-  ..Ur”  ^.aTMVor  ' 6i .hir8ch;„SPde°d  Ch'°PPCr' 
meter,  9-  specimen  in  ’  rcc°rding  potentio- 

aperture;  U-%a Sir  WUh  3  17  "™  <«•>»• 


..  nr  ;r  •  -  ■•••  — 

fastened  to  the  drtve  shaft  in  ,h  container  was 

— -  -  -  -  -  - 

specimen  was  rapidly  concentrat  -d  to  a  level  of  850  *  'he 

begins  to  molt  in  4-5  see.  Axi  to  w /m  .  at  which  Z r02 

iS  «iven  for  various  heating  levels  ^fioT^  <h^'hMi°n  “  the  SPecimen 

-  this  level  and  subsequent  cooling  a  cylindrical  cZ!.^  "  *  hCa,i"g 
melting  zone.  The  channel  w  11  300  W&S  formed  in  the 

transparent  — 

~  m  ^te^-az^rt:  r  H;ies  or  ~ — 

thus  shown  that  a  transn.  .  d  Slnterm8  technique.  It  is 

oxides  (CaO.  Y?0  ,  Se  0  )  Tan  Zr°2  material  stabilized  by  various 

temperature  solar ’furnace  '  Th  '  PrCPar°d  relalivolSt  dimply  in  a  high- 
values.  '  Th°  mat°riaI  d“S'^  *•  close  to  theoretical 


Vasserman,  A.  A.  Calculatinc  th,  rm.i 

£onductiv„y  of  a  r3sa,  ,„eh  tema,rjt„„.  „ 

TVT.  "o-  5,  1972,  1116-1118! 

The  possibility  of  formulating  a  heat  condor 
a  8as  expressed  as  the  function  A(p,  T)  where  T  ,s  t  e<1Ua,,0n 

pressure,  is  examined.  Bv  analo  •  u  temperature  and  p  is 

this  can  be  written  in  the  form  ^  ^  CqJctU°nS  for  calculating  viscosity 


1  {r.  T)  “  f’.  (/')  -1  /•  U>)  /r-\-  /•• .  (/I )>,(!,  T) . 
The  first  term  of  Eq.  (1)  take 


(1) 


s  into  account  the  increase  of  heat  conductivity 


-100- 


r'"  ""h  pressure.  and  the-  second  and  the  third 

r"Pr'  "**-•  > —.ture  of  isobars.  unctions  Fi(p,  are  represented 
by  polynomials.  In  Eq.  ,1)  the  temperature  function.i.  e.  the  function 
satisfying  the  heat  con.luelion  equation)  corresponds  to  heat  conduction  of 
a  gas  at  atmospheric  pressure,  or  A(l,  T).  which  can  be  experimentally 
determined  and  also  can  be  calculated  lor  a  wide  range  of  temperatures 
using  formulas  of  the  kinetic  theory  of  gases. 


Eq.  (1)  can  be  formed  also  on  the  basis  of  experimental  data 
using  the  method  of  least  squares  or  the  method  of  base  isotherms.  For 
the  application  of  the  latter  method  it  is  necessary  to  have  data  on  the  heat 
conductivity  of  a  compressed  gas  for  three  isotherms. 

As  an  illustration,  an  equation  for  calculating  the  heat 
conductivity  of  nitrogen  for  temperatures  of  320°-1300°  K  and  pressures  1- 
1600  bar  is  formed  on  the  basis  of  experimental  data  presented  by  Johannin 

(J.  rech.  Centre  nat.  roch.  scicnl.  ,  No.  13,  116,  1958)  taken  from  the 
base  isotherms  348.  15°  573  150  0711  ic°  „  . 

'  and  973 . 15  K.  This  equation  has  the  form 


>.(1,  T)  = -1,22  3  1 1.\00  —  109,00*  +  Kli/,01  —  20),00‘. 


(2) 


where  9  =  T/1000.  Deviations  of  heat  conductivity  calculated  values  from 
experimental  ones  are  graphically  represented.  The  possibility  of 

interpolating  the  derived  equation  for  various  temperature  and  pressure 
ranges  is  analyzed. 
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A>  A-  >  _■  •  1 1 » |H-  r,i  I  nr.-  w.ivm  m 

at-mil  r  ana  pa  rent  medium.  |'VT,  no.  5 
1972,  785-791. 


The  author  notes  that  no  studies  have  been  reported  on 
temperature  waves  in  a  semitransparent  med.um  in  the  presence  of 
radiative  and  conductive  heat  transfer.  This  article  accordingly  deals 
with  the  theoretical  study  of  that  problem.  To  establish  the  characteristics 
o  t  e  temperature  field  under  radiation -conduction  heat  transfer,  the  most 
simple  case  is  considered:  a  two-dimensional  stratum  with  the  temperature 
a  its  oundanes  varying  according  to  the  harmonic  law  T  =  T  +  A  sintot 
where  A  and  w  are  the  amplitude  and  frequency  rcspec,.velby  of  the  temperature 
dilation  about  the  mean  value  T,.  It  is  also  assumed  that  the  stratum 
is  bounded  by  two  identical  surfaces  with  identical  reflection  coefficients 
and  that  thermophysical  and  optical  characterist.es  are  constant.  The 
equation  for  the  radiative -conductive  heat  transfer  is  taken  in  the  form- 


—  /.  • 


(J-T 

Ox1 


OE 

Ox 


cy 


or 

7T 


(i) 


where  E  is  the  projection  onto  the  x-axis  of  the  radiation  vector;  X  is  thermal 
conductivity  coefficient,  and  cy  is  a  heat  capacity  per  uni,  volume  By 
uitr.duc.ng  the  new  variable  (x,  r,  =  T(x,  r,  -  T„  and  using  certain  s.mplifi- 
a  ions  of  Eq.  (1,  the  author  obtains  a  linear  integrodifferential  equation 
"  ,X'  TK  F°r  ,he  slea^y-sta' e  case,  the  solution  of  this  equation  takes 


0  (x,  t)  [«  (x)  -I-  //;  (x)  ]e . ( 


(2) 


and  the  solution  of  the  problem  is  reduced  to 
imaginary  parts  of  the  complex  temperature 


determination  of  the 
oscillation  amplitude 


real  and 

(x,  T). 
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By  substitute  (2)  imo  lh(;  drived  equation  ,  „  f 

equations  of  the  second  Fredholm  type  is  derived^  T  °  ^  lmear 

obtained  on  a  BESM-4  computer  , 

are  presented  in  6  graphs.  P“'er-  r°=Ul,S  °f  '«  P^oUr  cas 


es 


•■“‘.".''“T  :“ZZTZ“Z  2"  IT"" 

the  semitransparent  median,  can  degenerate.  ’  emPeralUr°  “ 


Tomashevskaya,  I.  S.  ,  and  Ya.  N. 
Khamidullin.  Feasibility  of  pre,]irHn[, 
~-°f  brcakdown  of  rock  samples 
£n_crack  growth  fluctuations  DAN  SSSR 
v-  207,  no.  3,  1972,  580-582. 


The  article  undertake 
correctness  of  determining  the  time 
Baily  condition 


S  an  L‘xPerirnental  varification  of  the 
lk  °f  rock  samples  breakdown  from  the 


t 


\  c 


<lt 


:°(oj 


i; 


(1) 


where  t, 


*>  18  bo  de“  rminod  aa<i  T[cr(,)]  is  ,hc  functi, 
maierial  'lifetime"  on  the  variation  of  load  nltl  Th  e  f 

is  taken  in  the  form  '  1  ms  functional  dependence 


1  °nal  dependence  of  the 


r[=(0l 


T0  exp 


(2) 
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where  Tq  is  a  pre -exponential  factor  which  is  numerically  equal  to  the 
period  of  atomic  thermal  oscillations  (10-13-10"12  sec)*U  is  the  energy 
of  the  breakdown  activation  process;  y  is  a  structually-s°ensitive 
coefficient,  k  is  an  isentropic  exponent,  and  T  =  absolute  temperature. 


then  have 


According  to  the  fluctuation  theory  of  material  strength, 


we 


Y  *=  wp, 


(3) 


"  e“‘S  flUClUati°n  (activatlu!'>  volume  and  ft  is  stress  concentration  factor. 
It  is  assumed  that  the  rock  sample  is  under  compression  loads  ever  the  ent.re 

surface,  whtch  are  increasing  at  a  constant  rate.  From  Eq.  (1)  the  following 
expression  for  if  derived; 


$ 


dt 


to  exp  {(Uo—tzt)/kT 


1. 


(4) 


Eq.  (4)  has  oven  cxperrmenlally  verified  for  a  series  of  Kamchatka  granite 
samples  under  various  compression  loads.  Parameters  U  and  y  were 
determ, ned  experimentally  by  the  method  presented  by  Zhurkov  (Vestnik 
A NSSSR ,  no.  3,  1968).  Experimental  and  calculated  results  are  presented 
graph, cally,  from  wh.ch  it  is  shown  that  experimental  and  calculated  results 
agree  well.  A  table  of  UQ.  y  and  0  values  for  various  pressures  is  given, 
and  their  effect  upon  the  breakdown  process  is  analyzed. 


Degtyarev,  I.  S.  and  V.  Kolmogorc/. 
Power  dissipation  and  kinematic  relation¬ 
ships  on  the  velocity  discontinuity  surfaces  in 
a  compressible  rigidly-plastic  material . 
ZhPMTF,  no.  5,  1972,  167-173. 


Wave  surfaces  with  strong  discontinuities  in  velocity  are 
analyzed  in  a  compressible  rigidly-plastic  material.  A  three-dimensional 
rigidly-plastic  body,  satisfying  plasticity  condition  of  a  given  form,  is  taken 
as  the  model.  It  is  assumed  that  in  such  a  body  there  exists  a  surface  L 
described  by  the  equation  f(x.,  t)  =  0  on  which  displacement  velocities  v. 
have  discontinuities.  By  applying  the  principle  of  maximum  energy 
dissipation  rate  to  plasticity  conditions,  the  condition  [6ij]  =  0,  where  6ij 
is  a  stress  tensor,  is  derived.  From  this  condition  it  follows’that  for 
convex  plasticity  conditions  on  the  surface  of  velocity  discontinuities,  the 
stresses  in  a  compressible  material  are  continuous.  General  expressions 
are  obtained  for  power  dissipation  in  a  thin  intermediate  layer  of  the  L 
surface,  in  which  velocities  v.  nave  sharp  but  still  continuous  changes.  On 
the  basis  of  this  expression,  the  formula  defining  the  dissipation  power  on  the 
velocity-discontinuous  surface  of  a  compressible  rigidly-plastic  material 
is  derived.  As  an  application  of  the  derived  formulas,  the  steady  extrusion 
process  of  a  rigidly-plastic  material  from  a  container  through  a  smooth 
V-shaped  arr..v  is  analyzed. 


Korshak,  V.  V.  ,  A.  L.  Rusanov,  and 
R.  D.  Katsarava.  Method  of  manufacturing 
heat-resistant  polymers.  Author’s  certificate, 

FSSR,  no.  360688,  published  October  26,  1970. 

(Oticr  izbr ,  36/72,  p.  128) 

A  method  is  suggested  for  manufacturing  heat-resistant  polymers 
by  means  of  condensation  polymerization  of  tetroamines  and  aianhydrides 
of  tetracarbonaceous  acids.  The  resulting  poiyaminoamidc  acids  are  then 
subjected  to  diazomethane  treatment  for  manufacturing  polyaminoamide -ether , 
whicn  in  turn  is  subjected  to  heat-treatment  to  give  it  a  cyclic  structure. 
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6.  Vtisct‘11  .lin-o 


Qua  Interest 


A  o' 


j_rench  Southern  Ocean  and  Antarctic 
Regions  1772-197?  Industries  et 
travaux  d'Outre-mer,  February  19?2 
92-108. 

installation  of  "  ^  °f  ^  hiSt0r^  administration, 

... :  rrrjr. 

r..rrr:^^ 

....... -* 

endued  a.  these  base  V21.222  ^  ^  h» 

— 1  —  -o^eue,  g!;:rs::  *rr  -  r 

Only  oceanographic  research  is  expected  to  prod  °reanographic. 

soon  in  the  area  of  ocean  res  Practical  results  fairly 

.  ..  ‘  ources  exploitation  and  development  of  th 

fishing  industry.  Scientifir  '^opment  of  the 

y.  scientific  data  gathered  by  these  research  i  k  <.  • 

are  transmitted  to  k  search  laboratories 

automated  system  for  co^t^l 

fr°m  Kerguelen  to  Paris.  Scientific  researcTinTh™™8510"  reC°rded  data 
•he  Trench  government  through  the  Ministry  of  TransocelTc  T  " 2"*  ^ 

°2 "  1,70  °Perat,t>nal  "*  —  ^e„di,urei:r  ^ 

ntific  services  amounted  to  5  bln  non  c 

Q  lo  5>bl0,000  francs  and  1  550  000 
respectively  With  tu  ,  DU’  uuu  Irancs 

P  c  live  ly.  Huh  this  general  background  the 

the  objectives  and  scientific  orientation  of  research  in  ,h  T  "  °UtIme 
research  areas  cited  research  ,n  the  four  principal 


In  the  area  of  geomagnetic  research  t-h  tt 
established  a  joint  effort  wi,h  Soviet  researchers  t  ’  ,  ” 

Of  their  Antarctic  bases  Thus  th  p  °  exploit  the  unique  position 

uses.  Thus  the  Kerguelen  base  is  located  on  the  same 
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:i~  """  ,b”  Sov,“l  .  where  analogous  scientific 

a  ions  exist.  Joint  studies  are  in  progress  on  the  Kerguelen  -  Sogra 

conjugate  points,  and  sttnilar  studies  are  scheduled  for  the  Croze,  -  Pskov 

and  Heard  -  Dolgoshchcl’ye  conjugate  patrs;  these  are  important,  since 

conjugate  patrs  with  both  points  occurring  on  land  are  relatively  rare 

us  far,  m  the  framework  of  Franco-Soviet  cooperation,  rockets  were 

aunched  trom  Kerguelen  tn  1968  and  balloon-borne  measurements  were 

programmed  into  Project  Omega  for  1970-1971  from  both  the  Sogra  and 

erguelen  stations.  A  Soviet  space  geodesy  team  was  also  authorized  by 

e  renc  government  to  spend  the  winter  of  1970  on  Kerguelen. 

A  future  joint  program  for  magnetospheric  studies  was 
agreed  upon  at  the  Franco-Soviet  colloquium  held  in  July  1969  in  Borok 
tn  the  Yaroslavl'  district,  USSR.  The  matn  points  of  this  agreement  are- 
concentration  and  utilization  of  equipment  in  ionospheric,  magnetic,  VLF 
and  auroral  measurements  during  limited  periods;  extension  of  certain 
l  ecordings  to  the  Croze,  and  Pskov  stations;  a  summer  program  on  Heard 
Island  (Australia,,  ZSO  km  sou,,,  of  Kerguelen,  „nd  balloon-  and  rocke" 
orne  experiments.  Establishment  of  direct  Kerguelen-Sogra  and  Kerguelen- 
tersk,y  communication  lines  is  foreseen  In  this  reo  d 
expressed  in  obtaining  magnetospheric  data  in  th  'mereSt  “ 

wlHi"^atellite^conIrollers^toedeteSerVat*0nS:  ^  W0UW  ' 

T ,  Uerb  to  determine  time  of  satellite  crossing  *», 

Kerguelen  -  Sogra  force  tube  or  u  crossing  the 

fe  a  mrce  tube  or,  alternatively,  to  receive  the  data 

transmitted  by  satellite  directly  at  Kerguelen  The  It,  , 

judged  to  be  less  expensive,  so  the  plan  therefore  calls  L TT'  ^ 

Kerguelen  of  a  receiving  station  for  satellite  tran,^^  “tI0"  “ 

utilization  of  Kerguelen  as  the  reference  time  center  for  all  th  ’ 

“  ““e.pated,  view  of  the  need  to  have  time  stand  " 

millisecond.  standards  exact  to  one 
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During  the  cited  Sixth  Plan  period  l™  r 

rr* Hz)  emission — hz 

stations  of  the  T,  rritory.  To  do  this,  automated  remote  recording 
tations  w.ll  have  ,o  be  installed  away  from  the  permanent  bases  and 
be  connected  to  the  main  observatory  by  telemetrv  P 

are  in  Adelie  Land  (Dumont  d'Urville)  and  in  the  K  !“  erVat°HeS 
Francaisl  t  h  Ker8uelens  (Port-aux- 

ancais),  and  two  geomagnetic  stations  are  installed  in  ^ 
on  Amsterdam  Isl^nW  a  installed  in  the  Crozets  and 

lsueraam  Island.  A  new  isotope -powered  station  , 

for  Adelie  Land.  The  Dumont  ri’TT  n  u  *  also  under  study 

km  inside  the  southern  !uTora  °b-"atory  is  located  over  1000 

Port-amt-Francais  obse  Z°ne'  ^  P°le'  »h—  the 

rancais  observatory  is  outside  the  auroral  zone  anH  in 

a  position  exceptionally  suitable  for  the  study  of  the  Van  Alien  b  if^ 

magnetic  perturbations.  Muon  and  neutron  detectors  have  b 

■  »’  -•  ..  srtrrr 

temperatures  up  to  100  km  altitude  4  ®  to  s'“<iy  Winds  and 

and  rockets  will  be  used  at  Kcr  "g  *°  the  balloons 

-  article  includes  a  ^  "T 

Kerguelen.  °Vlet  vessel  at 


In  contrast  to  the  cited  instances  of  Franco  qn  t  t 

::z:::::zzs  ::::r;;:yovcr!ish^ 

waters  of  a  modern  Soviet  fishing  Let  iToLpiZT^  ^ 

start  f««K  ,  h  Prompted  French  authorities  to 

December  WO  “‘Z  C<>UmS  ”  ““  °f  W3  ta  ^  waters.  Since 

trawlers  from  ZZZl’  ^ 

operating  from  the  Canary  Island,  '  ’'WOr,W'  ^  V‘”'“ 

Of  so  many  Soviet  vessel,  K'’  SUrPrisi"e.  the  presence 

y  Soviet  vessels  generates  some  apprehension  with  respect  to 
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Soviet  intentions  to  achieve  naval 

that  .he  French  sub-Antarctic i  and"  "  ^  °Ce“'  Th=  f«‘ 

guarantee  against  repet, ti o  e  95 ZZ^T  “  ^  “  ‘ 
installations  in  the  Anlarcli(.  Th„  ”*  “J**'"  “““<  *  S°*“ 

*>  visit  ot  the  Soviet  “  ““ 

American  activities  at  the  Diego-Carci  h  °  Mauritius,  and 

displayed  by  the  respective  eo  '  *  ^  ^  &U  &S  Signals  of  intere 

Indian  Ocean  Th  go-rnments  towards  the  geopolitics  of  the 

.  The  article  concludes  with  the  hone  that  <■ 

than  strategic  development  will  prevail  in  the  region. 
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With  reference  to  the  foregoing  remirk  ,  • 

r>  {■>  icmarKs  on  the  increasing 

Sh  rC°  °ret  fi8hine  VOSSClS  in  thC  area,  a  recan,  source- 

some  Ugh,  on  the  ships,  research,  and  future  activities  involved. 

of  Fisheries  and  oT  1%9'  ^  A2°V  '  »•“*«'>  Institute 

in  the  Institute's  ^  ^  -  -ad  a  four-man  team 

and  bottom  sediments  of  the  IndUn' oil  T  ““  mOrP"0l°8: 

r  j  rr —  t:;:r;r nte' 

g.  1)  aboard  standard  and  large  freezer /trawlers  (RTM's  and  BMRT's). 

riT'Tnd  ISsVbT08’  5?d’  000  naUtiCal  milGS  °f  ccho -sounding  tracks  were 
run,  and  153  7  bottom-sediment  samples  were  taken. 

'  cruises  bv  th  *"  ‘h°  S«“h"“  there  have  been  four 

rutses  by  the  ftsher.es  research/reconnaissance  ships  "Skif"  and  "Fiolent" 
between  1,6,  and  1,72.  These  cruises  involved  bottom  mapping  and 
sampltng  of  the  shelf  and  slopes  of  Kerguelen,  Croze, ,  and  Heard  Islands. 

Figure  2  below  shows  completed  and  planned  fisheries  -sumtort 
mapptng  activities  for  the  Indian  and  Southern  Ocean  areas  with  respect  to 

the"AtPHs0orH°dmatl0n  f°rmat'  ThC  "Atlas"  mentioned  in  the  legend  refers  to 
the  Atlas  of  Hydrometeordlogical  and  Fisheries  Data  on  the  Tropical 

Zone  of  the  Western  Indian  Ocean,  "  Parts  I  and  II. 


relief  Ind’ 'sediments*  ta'thtT ’todian' Ocem°/  k,‘°"',lct'?C  °‘  tho  botlom 
informatsiya  Promvslnv-nr  i  °cean  for  fisheries  support.  Ekspres 
1973,  12-18  Promyslova ya  okeanologtya  i  podvodnaya  tekhnika,  no  4, 
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okeanologiya  i  podvodnaya  tckhnika,  no 
5,  1973,  14-17. 

Additional  information  on  the  "Sknrnm*"  j 
and  the  'Limb"  self-ront  ■  ^  Skorpena  underwater  drone 

no  SeP  contained  underwater  si,.rBn  ^ 

presented.  Regarding  Skorpena,  the  following  new^cs  ” 

weight  (in  airi  -  r>  1 7  .  k  P  are  8lven: 

width  -uj  thi  .  me  "C  ‘°nS:  disPla«ment  -  0.47  metric  tons; 
l.h  m,  thickness  -  0  ^7  rv»-  v,„-  u.  /  •  , 

u--5  '  m,  height  (without  antennal  -  ^  c  ^ 

submersible  motor  shaft  power  -  500  wuts  Th  '  :  and 

silver  -zinc  batteries  with  m°‘°r  P°Wered  ^ 

capacity  of  4a  amp-hrs  at  27  volts  root- 
motor  operation  cycles  ranging  from  6  5  ,  Continuous 

launching .  Although  no,  Mated  in  th  m‘"UteS  PrCS<it  be£ore 

Have  a  "running  time"  (motor  ope  JoT^ 

:0;:;r;u;; aboui  18  amps  ^  ■»  baueriesrs;::suming 

blowing  system.  addition  to  previously  des  »al— ballast 

systems  and  in  the  event  none  of  them  work  a  t"tho  T^T  SUrfaCi"g 
flashing  light  caosule  e  a  ,  ’  lethered  radiobeacon/ 

S  ght  capsule  can  be  released  to  aid  in  drone  recovery  The 
beacon  has  a  10-20  km  r^in  ery’  The 

intensity  ,,  is  ,  ^  *”d  *0  light  has  a  120  joule  flash 

men  loned  that  instrumentation  weighing  up  to  100  k 
be  carried  by  Skorpena.  g  P  1  10°  kg  Can 


i  he  Limb  underwater  sir>r*«ra 

•he  article  is  used  in  conjunction  with  S^rpenT^r'0™  *" 

consists  of  a  cylindrical  pressure  casing  (b00  x  210  T'” 

,,ash  —  “  “  —  -  -  toJSL'Z ZT 
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depth  <>l  loi  ns  ol  the  lenses,  ,i  deplli  gage,  film  counter,  and  an  indicator 
showing  the  attitude  of  the  optical  axes  relative  the  vertical.  The  stereo 
base  of  the  camera  is  300  mm,  and  it  uses  standard  190  mm  wide  aerial- 
camera  film,  with  each  stereo-pair  frame  measuring  60  x  60  mm. 

Shipboard  processing  of  stereo  pairs  is  performed  on  the 
MSK-1  stereocomparator  developed  specifically*  for  shipboard  use.  The 
unit  measures  510  x  450  x  500  mm,  and  weighs  17  kg.  Measurement  accuracy 
of  the  x  and  y  coordinates  is  no  worse  than  0.  01  mm  and  resolution  at  the 
frame  center  is  85-90  lines/mm. 


Medvedev,  V.  I.,  and  G.  I.  Kazakov. 

Algorithm  for  optimum  siting  of  ground 
satellite  communication  stations.  IN: 

Trudy  Moskovskogo  vysshego  tekhnicheskogo 
uchilishcha  im.  N.  E.  Baumana,  no.  150, 

1972,  64-69.  (RZhRadiot,  12/72,  no.  12A256) 

(T  rans  lation) 

A  formula  is  introduced  for  estimating  the  criteria  of  effective 
station  siting,  determined  as  a  function  of  earth  satellite  orbital  parameters, 
station  coordinates,  and  their  reliability.  The  obtained  function  is  investigated 
in  the  limit  for  determining  optimum  station  siting:  a  system  of  equations  is 
derived  which  enables  determination  of  optimum  station  coordinates, 
comparison  of  various  siting  variants,  selection  of  an  optimum  number  of 
stations,  and  solution  of  the  problem  of  their  optimum  build-up  mode. 


Soviet  Patent  No. 


-128- 


!'•  i < 1  <  1  n  1  S (  j i ■  (  lions 


Akirtava,  O.  S.  .  A.  M.  B.gU..  and  V.  L.  Dzhikiya.  Map,.,,, 
»ion  in  intensity  nf^n^al^sjon  in  a  ^5— 
^discharge.  ZhTF ,  no.  5,  1973,  1081-1083.  -  - 


V.  Leskov,  and 


Aref'yev,  V.  I.  ,  S.  D.  Grishin,  L.  A.  Kuz'min,  L.  __ . wy 

V.  G  Mikhalev.  Characteristics  of  a  hieh -freonency  mduVtZ 
discharge  in  argon.  TVT,  nn.  2.  1973 ,  256-260. 


Belousov,  P.  S.  ,  1.  M.  Bondarenko,  A.  A.  Zagorodnikov,  V  S 

oshchilov,  and  K.  B.  Chelyshov.  statistic:,  InMvst. 

of  radar  returns  from  ,  i,  r\ ,  .  - — *■ - 

- — - -  -u  lLC~  Okeanologiya,  no.  2,  1973,  348-356. 

Bnrentn,  N.  I.  Rad.olokatsionnyye  stantsii  s  stn.ez.rovannoy  antennoy 

^To"5!^  ,rth<''tiC  aPei''Ur<'  m££S3Sl  M°SkVa'  l2d-V°  S-e«skoye 
raciio,  1972,  160  p. 


R  V  Ch  k:  Oh  D'  FanChenko-  V-  A.  Frolov,  and 

•  Picosecond  processes  by  electron-ootid 

— °"°"rap^-  DANSSSR,  V.  209,  no.  5,  1973,  1060-106? 


Dmitriyev,  M.  T.  _K£>v  problems  in  ball  lightning  Priroda 
1973,  60-67.  - ^  ^rirocla, 


no.  4, 


Dorman,  L.  I.  Uskoriicl 'nyye  protsessy  v  kosmose  (Accelerat, 
processes  in  spac..)  Moskva,  Itogi  nauki,  Ser. 

1972,  233  p.  (LC-VKP) 


on 


tya  astronomiya,  v.  7, 


-129- 


YO'  M"  M-  SaadCl'din'  C-  R  y.  and  V.  G 

polvrT  Aa^a£affi-be,m  mGth°d  f°r  °btai^"  g! . r 

£o.lymcr  replug  PTE,  no.  2,  1973,  225-227.  "  * 

ZT°V'  ^  plasma  in  a  k., 

UFN,  v.  109,  no.  4,  1973,  632-665.  - - 

Cordon,  V.  G.,  B.  S.  Kul'varskav*  n  \a  t 

andF  r  c  ■  ^  ‘  M”  Levinov'  A.  I.  Rekov, 

'  Sp,rid“w'  SaaLflUhe nmionic  m  from  various 


cathode  ~ . . . . 

- maierials^_  ZhTF,  no.  5,  1973,  1000-1003. 

Guseynov,  I.  S.  Opyt  provodki  burovoy  skvazhiny  no  153lsr5k  „ 
otMo„en,yem  20,0  metrov  of  J  ^ 

1^31  to  a  record  2.  040  metersl  n,i„,  7  "  - - - 

- -  -fS^  Baku’  Azerneshr,  1971,  34  p.  (LC-VKP) 

Tzc^zysr*****’  -■ 

— .... 

Krysin  I.  P.  ,  R ,  D,  Azelitskaya.  and  V.  F.  Chernykh.  Effect  of 

^?U  V^eated^t^^^  5olu(ions  and 

EOM,  no.  1,  1973,  38-90.  - - £  -  - 

Mitin,  R  v.,  V.  P.  Kantsedal,  and  V.  G.  Zinov.  Vacuum  IIV 
aaiafiunirom  a  puUed  hiph-prnq  .i£re_a££. — TVT ,  409-41  > . 

ZIZZ’,  7'  B”  andL'  E'  RikeneU2-  °f  electro-th.-mo. 

gcchamcai  destrncnn  of  r.±  Ftziko-.eTmchesk.ye  problen-y  ~ 

razrabotka  poleznykh  iskopayemykh,  no.  1.  1973,  43  -46. 


-130- 


°^ra/  ’  J-  U^J50nii:  hoiopraphy  and  its  anpl, cations  Jomnai 
mechamka  a  optika,  no.  4,  1973,  94.9(3 


Pokrovskiy,  V  r  -,nri  c  rr  ~  , 

y,  -*-•  ,  anas.  v.  Fomichev.  Cri 

liquids  in  a  str 
1440-1444. 


itical  phenomena  in 


OPB  electric  field  ZhETF,  v.  64,  no.  4,  1473, 


Se.dov,  Yu.  M.  Parametric  excitation  of  sn,n  v,.,,...  K„  optica, 

£H22EH!iP  DANSSSR,  v.  309,  no.  5,  1973,  1066-1067.  - - 

Sr°V'  Y°-  ^  jOecric  cover, n, - ...  ... 

underground  antenna^  IVUZ  Radiofiz,  no.  4,  1973,  594-598. - 

Supa>toV,  N.  K.  Bczopasnost1  eksphiatatsii  raketnogo  oruzhiya  (Safe 
.an  inp  o  rocket  weapons)  Moskva,  Voyemzdat,  1972,  79  p.  (LC-VKP) 

Volkov,  Ye.  D.,  V.  P.  Sebko,  and  V.  I.  Tyupa.  Structure  of  a 
^ejlarator  magnetic  field  with  a  current -car ry.ng  Dlasma.~tz 
no.  5,  1973,  967-971.  ^ -  ’ 


Yastrebov,  A.  L.  Inzhencrnyye  kommunikatsii 


gruntakh  (Engineering  communicati 
Stroyizdat,  1972,  175  p.  (LC-VKP) 


no  vechnomerzlykh 


ons  over 


permafrost) .  Leningrad, 


Zhukov,  R.  F.,  A.  A.  Kondra.ov.ch,  S.  D.  Mog.l'nyy,  and  B.  I. 

s.pko.  S.stemy,  pr.hory  .  ustroys.va  podvodnogo  Po.ska  (Systems 
in.s.ruments  and_assemblics  for  underwater  searching.)  Moskva, 
Voyemzdat,  1972,  182  p.  (LC-VKP) 


-131- 


7-  SOURCE  ABBREVIATIONS 


AiT 

APP 

DAN  ArmSSR 
DAN  AzSSR 

DAN  BSSR 
DAN  SSSR 
DAN  TadSSR 
DAN  UkrSSR 
DAN  UzbSSR 
DBAN 
EOM 
FAiO 

FGiV 

FiKhOM 

F-KhMM 

FMiM 

FTP 

FTT 

FZh 

GiA 

GiK 

IAN  Arm 


IAN  Az 


Avtomatika  i  telemekhanika 
Acta  physica  polonica 

Akademiya  nauk  Armyanskoy  SSR.  Doklady 

Akademiya  nauk  Azerbaydzhanskoy  SSR. 
Doklady 

Akademiya  nauk  Belorusskoy  SSR.  Doklady 

Akademiya  nauk  SSSR.  Doklady 

Akademiya  nauk  Tadzhikskoy  SSR.  Doklady 

Akademiya  nauk  U*rainskoy  SSR.  Dopovidi 

Akademiya  nauk  Uzbekskoy  SSR.  Doxlady 

Bulgarska  akademiya  na  naukite.  Doklady 

Elektror.naya  obrabotka  materialov 

Akademiya  nauk  SSSR.  Izvestiya.  Fizika 
atmosfery  i  okeana 

Fizika  goreniya  i  vzryva 

Fizika  1  khimiya  obrabotka  materialov 

Fiziko-khimicheskaya  mekhanika  materialov 

Fizika  metallov  i  metallovedeniye 

Fizika  i  tekhnika  poluprovodnikov 

Fizika  tverdogo  teia 

Fiziologiche  skiy  zhurnal 

Gcomagnetizm  1  aeronomiya 

Geodeziya  i  kartografiya 

Akademiya  nauk  Armyanskoy  SSR.  Izvcstiva. 
Fizika 

Akademiya  nauk  Azerbaydzhanskoy  SSR. 
Izvestiya.  Seriya  fiziko-tckhniche akikh  1 
matematichc skikh  nauk 


-132- 


It;  II  I; 

IAN  Biol 
IAN  Fiierg 
IAN  Est 

IAN  Fiz 

IAN  Fizika  zemli 

IAN  Kh 

IAN  Lat 
IAN  Met 
IAN  Mold 

IAN  SO  SSSR 

IAN  Tadzh 

IAN  TK 

IAN  Turk 

IAN  Uzb 

IBAN 

I-FZh 


A  <■  ro.y.i  na  is  Be lorubfikoy  SSR.  Izvestiya. 
..■eriya  fizil'o-matematiche 6kikh  nauk 

Akademiya  nauk  SSSR.  Izvestiya.  Seriya 
biologiche  skaya 

Akademiya  nauk  SSSR.  Izvestiya.  Encrgetika 
i  transport 

Akademiya  nauk  Estonskoy  SSR.  Izvestiya. 
Fizika  matematika 

Akademiya  nauk  SSSR.  Izvestiya.  Seriya 
fizicheskaya 

Akademiya  nauk  SSSR.  Izvestiya.  Fizika 
zemli 

Akademiya  nauk  SSSR.  Izvestiya.  Seriya 
khimiche  skaya 

Akademiya  nauk  Latviyskoy  SSR.  Izvestiya 

Akademiya  nauk  SSSR.  Izvestiya.  Metally 

Akademiya  nauk  Moldavskoy  SSR.  Izvestiya. 
Seriya  fiziko-tekhniche skikh  i  matematiche  skikh 
nauk 

Akademiya  nauk  SSSR.  Sibirskoye  otdeleniye 
Izvestiya 

Akademiya  nauk  Tadzhiksoy  SSR.  Izvestiya. 
Otdeleniye  fiziko-matematicheskikh  i  geolog’o- 
khimiche skikh  nauk 

Akademiya  nauk  SSSR.  Izvestiya.  Tekhni- 
che skaya  kibernetika 

Akademiya  nauk  Turkmenskoy  SSR.  Izvestiya. 
Seriya  fiziko-tekhniche  skikh,  khimicheskikh, 
i  geologiche skikh  nauk 

Akademiya  nauk  Uzbekskoy  SSR.  Izvestiya. 
Seriya  fiziko-matematiche skikn  nauk 

Bulgarsku  akademiya  na  naukite.  Fizicheski 
inetitut.  Izvestiya  na  fizicheskaya  institut 
e  ANEB  1 

Inzhenerno-fizicheskiy  zhurnal 


-133- 


rr 


IiR 
I  LEI 

IT 

IVUZ  Avia 

IVUZ  Cher 
IVUZ  Energ 
IVUZ  Fiz 

IVUZ  Geod 

IVUZ  Geol 

IVUZ  Gorn 

IVUZ  Mash 

IVUZ  Priboro 
IVUZ  Radioelektr 
IVUZ  Radiofiz 

IVUZ  Stroi 

KhVE 

KiK 

KL 

Kristall 

KSpF 


Izobretatel1  i  ratsionalizator 

Leningradskiy  elektrotekhniche skiy  in6titut. 
Izvestiya 

Izmeritel'naya  tekhnika 

Izvestiya  vysshikh  uchebnykh  zavedeniy. 
Aviatsionnaya  tekhnika 

Izvestiya  vysshikh  uchebnykh  zavedeniy. 
Chernaya  metallurgiya 

Izvestiya  vysshikh  uchebnykh  zavedeniy. 
Energetika 

Izvestiya  vysshikh  uchebnykh  zavedeniy. 
Fizika 

Izvestiya  vysshikh  uchebnykh  zavedeniy. 
Geodeziya  i  aerofotos "yemka 

Izvestiya  vysshikh  uchebnvkh  zavedeniy. 
Geologiya  i  razvedka 

Izvestiya  vysshikh  uchebnykh  zavedeniy, 
Gornyy  zhurnal 

Izvestiya  vysshikh  uchebnykh  zavedeniy. 
Mashir.osti  oyeniye 

Izvestiya  vysshikh  uchebnykh  zavedeniy. 
Priborostroyeniye 

Izvestiya  vysshikh  uchebnykh  zavedeniy. 
Radioelektronika 

Izvestiya  vysshikh  uchebnykh  zavedeniy. 
Radiofizika 

Izvestiya  vysshikh  uchebnykh  zavedeniy. 
Stroitel'stvo  i  arkhitektura 

Khimiya  vysokikh  energiy 

Kinetika  i  kataliz 

Knizhnaya  letopis' 

Kristallografiya 

Kratkiye  soobshcheniya  po  fizike 


-13  4- 


LZhS 

- 

Letopie1  zhurnal'nykh  statey 

MiTOM 

- 

Metallovcdeniyc  i  te  rmiche  skaya  obrabotka 
mate  rialov 

MP 

- 

Mekhanika  polimerov 

MTT 

- 

Akademiya  nauk  SSSR.  Izvestiya.  Mekhanika 
tverdogo  tela 

MZhiG 

- 

Akademiya  nauk  SSSR.  Izvestiya.  Mekhanika 
zhidkosti  i  gaza 

NK 

- 

Novyye  knigi 

NM 

- 

Akademiya  nauk  SSSR.  Izvestiya.  Neorgan- 
ichcs.ciye  materialy 

NTO  SSSR 

- 

Nauchno-tekhnicheskiye  obshchestva  SSSR 

OiS 

- 

Optika  i  spektroskopiya 

OMP 

- 

Optiko-mekhaniche  skaya  promyshlennost' 

Otkr  izobr 

* 

Otkrytiya,  izobreteniya,  pror.iyshlennyye 
obraztsy,  tovarnyye  znaki 

PF 

- 

Postepy  fizyki 

Phys  abs 

- 

Physics  abstracts 

PM 

- 

Prikladnaya  mekhanika 

PMM 

- 

Prikladnaya  matematika  i  mekhanika 

PSS 

- 

Physica  status  solidi 

PSU 

- 

PriLory  i  sistemy  upravleniya 

PTE 

- 

Pribory  i  tekhnika  eksperimenta 

Radiotekh 

- 

Radiotekhnika 

R.E 

- 

Radiotekhnika  i  elektronika 

RZhAvtom 

- 

Referativnyy  zhurnal.  Avtomatika,  tele- 
mekhanika  i  vychislitel'naya  tekhnika 

RZhElektr 


Referativnyy  zhurnal.  Elektronika  i  yeye 
prime  neniye 


RZ.hF 
RZhFoto 
R  Z.hGeod 

RZhGeofiz 

RZhlnf 

RZhKh 

RZhMekh 

RZhMetrolog 

R  ZhRadiot 

SovSciRev 

TiEKh 

TKiT 

TMF 

TVT 

UFN 

UFZh 

UMS 

UNF 

VAN 

VAN  BSSR 
VAN  KazSSR 
VBU 

VNDKh  SSSR 
VLU 

VMU 


Re fe rativnyy  zhurnal.  Fizika 
Referafivnyy  z.hurnal.  Fotokinotekhnika 
ycmkaaliVnyy  Zh,'rna’-  Geod'-y*  i  aeros”. 

Refe  rativnyy  zhurnal.  Geofizika 
Refe rativnyy  zhurnal.  Informatics 
Re  fe  rativnyy  zhurnal.  Khimiya 
Refe  rativnyy  zhurnal.  Mekhanika 

S:^rs^anal-  “•*">'•«**  ‘  «»»r- 

Refe  rativnyy  zhurnal.  Radiotekhnika 
Soviet  science  review 

Teoreticheskaya  i  ekspe rimental'naya  khimiya 

Tekhnika  kino  i  televideniya 

■a  core  tic  he  skaya  i  matematiche  skaya  fizika 

Teplofizika  vysokikh  temperatur 

Uspekhi  fizicheskikh  nauk 

Ukrainskiy  fizicheskiy  zhurnal 

Ustalost '  metallov  i  splavov 

Uspekhi  nauchnry  fotografii 

Akademiya  nauk  SSSR.  Vestnik 

Akademiya  nauk  Belorusskoy  SSR.  Vestnik 

Akademiya  nauk  Kazakhskoy  SSR.  Vestn.k 

Belorusskiy  universitet.  Vestnik 

VNDKh  SSSR.  Informatsionnyy  byulleten’ 

Mm">garadSkiV  Universitet-  Veaemk.  Fizika, 

Rz°ila°VaSi;y  “"iVer6itCt-  Vestnik-  S«.ya 
uziKa,  astronomiya  7 

-136- 


zhm  f 


ZhKTF  p 


ZhFKh 


ZhNiPFiK 


ZhNKh 


ZhPK 


ZhPMTF 


ZhPS 

ZhTF 

ZhVMMF 

ZL 


fizikinal  ekSperimental'n°y  1  teoreticheskoy 

Pie'ma  v  Zhurnal  ekspe rimental'noy  1  teoret¬ 
icheskoy  fiziki 

Zhurnal  fizicheskoy  khimii 

Zhurnal  nauchnoy  i  prikladnoy  fotografii  i 
kinematografii 

Zhurnal  neorganiche  skoy  khimii 
Zhurnal  prikladnoy  khimii 


Zhurnal  prikladnoy  mekhaniki  i  tekhmcheskoy 
fiziki  7 

Zhurnal  prikladnoy  spektroskopii 

Zhurnal  tekhmcheskoy  fiziki 

Zhurnal  vychislitcl'noy  matematiki  i  matemat- 
lcheskoy  fiziki 

Zavodskaya  laboratoriya 


« 


V I  THOR  I.YnFY 


Akhiyezer,  I.  A.  78 
Aliyev,  Yu.  M.  15 
Altunin,  V.  V.  37 
Andreyev,  V.  G.  14 
Antonov,  Ye.  A.  20 
Aseyev,  G.  G.  89 


Galeyev,  A.  A.  11 
Gil 'bershteyn,  P.  G. 
Golovachev,  Yu.  P. 
Golovin,  V.  .V  dl 
Grishayev,  1.  A.  75, 
Gurevich,  G.  J  .  13 


Kanev,  V.  G.  92 
Kassel'man,  P.  M.  27 
Koba,  V.  V.  78 
Kolgan,  V.  P.  28 
Korshak,  V.  y.  135 
Koshelev,  E.  A.  38 


D 

Kozlov,  N.  P.  79(  86 
Kuzin,  1.  p.  64 

Bagdoyev,  A.  G.  22 
Baldins'kiy  V.  36 

Basov,  N.  G.  6 

Batsanov,  S.  S.  19 

Betaneli,  A.  I.  4 

Biberman,  L.  M.  32 
Bogdanov,  P.  A.  33 
Bulashevich,  Yu.  P.  57 
Burmakin,  V.  a.  80 

L 

Letokhov,  V.  S.  8 
Liderenko,  N.  S.  99 
Lisitsa,  M.  P.  12 
Lugovoy,  V.  N.  2 

M 

C 

Chekalin,  E.  K.  29 

Medvedev,  V.  T 

Men1,  A.  A.  102 
Mindeli,  E.  O.  35 
Mufel V.  b.  84 

D 

0 

Degtyarev,  I.  S.  105 

Oblogina,  T.  I.  60 

F 

P 

Fakhrutoinov,  E.  N.  84 
Fomenko,  K.  Yc.  6  7 

Fonkich,  M.  Ye.  3 

G 

Pasynok,  A.  I.  81 
Pavlov,  O.  P.  127 
Pedenko,  N.  S.  85 
Peshkov,  A.  B.  55 
Puchkov,  S.  V.  34 

Rakhimova,  I.  Sh.  53 
Rayzer,  Yu.  P.  9 
Repin,  N.  Ya.  34 
Rubakov,  L.  1.  77 

Rusanov,  V.  y.  32 
Ryabinin,  Yu.  N.  63 


-1  38- 


s 


Soloukhin,  R.  I.  24 
T 

Tarasov,  B,  A.  23 
Tkach,  Yu,  V.  89 

Tomashevskaya,  I,  S.  103 

U 

Umanskiy,  A.  S.  36 
V 

Vasil'yev,  S.  A.  61 
Vasserman,  A.  A.  100 
Vorob'ycv,  N.  F.  3  0 
Voytcnko,  A.  Ye.  18 

Z 

Zaslonko,  1.  S.  25 
Zaydin,  D.  G.  76 
Zhukov,  M.  F.  85 
Zverev,  G.  M.  1 


-139- 


